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PREFACE 


feoME years ago I determined to make a psychological study of 
character. James left the problem of the relation of purpose to 
bodily movements in a rather unsatisfactory state, and the psy- 
chology of the school of Mtinsterberg is still more unintelligible. 
Even Dr. McDougall’s great contributions are in some respects 
unacceptable to me. Some statement involving different as- 
sumptions appeared to me necessary. The present work has 
therefore grown from the attempt to formulate the relation of 
purpose to the physical world, including the human body in the 
physical world. It is in a sense an introduction to a purposive 
psychology. That the results obtained are not wholly satisfac- 
tory it is needless to say; but to me some such statement as I 
have tried to outline is on the whole the most intelligible. I am 
firmly convinced that some point of view must be found which 
shall preserve for psychology the reality of purposive action and 
shall also give full value to the influence of bodily changes on the 
flow of our thoughts and in the determination of our acts. 

In general I have tried to acknowledge my indebtedness to all 
authors whose ideas I have appropriated. In tlie scientific part 
of this book quotations arc given, perhaps at too great Icngtii, 
where important scientific conclusions are involved. In the 
more philosophical part suggestions drauTi from many sources 
have been freely used, sometimes witliout due recognition. To 
one philosopher, Mr. F. C. S. Schiller, I am vci^’ deeply in- 
debted, but have made slight acknowledgment. ^luch of my 
opinion on the nature of reality is due to his wTilings, cspcxrially 
to his TIumanistn and SUtdtes in Ilumantsm. To the works of 
M. ITcnri Bergson I have made Ulllc explicit reference, but not 



VI 


PREFACE 


from lack of appreciation of their value. I am aware that I owe 
a great deal to the writings of M. Bergson, especially to his de- 
scription of nature as a creative process; but with much that 
he has written, if 1 understand it, 1 cannot agree — for ex- 
ample, with his description of instinct and his account of the 
intellect. 

To the many authors and publishers who have courteously 
allowed me to quote from their works I offer my sincere thanks. 
I am especially indebted to Miss A. F. Rowe for invaluable 
assistance in preparing the manuscript for the press, and to the 
Harvard University Press for its hearty coBperation. 



CONTENTS 


CHAPTER I 

Thf Meaning of Character S-ig 

The opportunity of the United States Philosophy and psychology must 
aid Present lack of ideals Remedy m science of character General state- 
ment of theory of character Importance of study Further remarks on 
general theory Philosophical basis is idealistic Aim is to furnish founda- 
tion for scientific theory of character 


CHAPTER II 

Science and Philosophy 20-31 

Pluralistic idealism is metaphysics adopted All science based on meta 
physics Must examine scientific metaphysics Attempted definition of 
psychology Two tendencies to include whole organism mind and body, 
to exclude mind for mmd is held to be (1) indefinable, (2) reduable to other 
categories The mechamstic matenahstic thesis General reasons for 
doubting this Answer to problem depends on how reality is constituted 
Metaphysics must not be inconsistent with science Its test is pragmatic 
Promising approach to metaphysics is through physics 


CHAPTER m 

The Concepts of Science 32-45 

The desk its elements and causes Physical elements, independent of 
mmd Physical determination defined by Henderson Result of such 
definition Difficulties of applying this to all reality Reasonsfor fimirag 
Gibbs’s systems apply to all reality, assumptions involved Does pur- 
pose act in the world ? 


CHAPTER IV 

Physical Causation 46-59 

Gibbs's formulie assume Newtonian laws Sroad a discussion of these laws 
they are not necessary truths except possibly in so far as causation is neccs 
sary Idea of force rejected, idea of final causes postponed Cause as neces- 
sary sequence Kant’s antmomy Causation in\ olves infinite enumeration 
CausaUon held to mean nothing Cansatioo as probable sequence Activity 
of purpose made possible 



CONTENTS 


viii 


CHAPTER V 


Huautt Independent of Mind 

The active world of physics Extreme materialism rejected Dualism 
Knowledge is assumed Berkeley’s criticism James and Johnson Exter- 
nal reality, mmd and matter Psychology of belief m these Intrinsic marks 
lacking in ideas Ideas which are common are external, those common to 
yon to me, and to the object ate material reality Belief in other minds de- 
pends on belief m bodies No a pnon proof of minds or bodies Lends to 
solipsism 

CHAPTER VI 


The Escape erotii Soupsism The Absolute 85 

Berkeley’s solution inadequate Boyce’s absolute The meaning of truth 
External relation of idea and independent object unmltlhgible But possi- 
bility of error implies the absolute No escape from sohpsism James’s 
criticism of the absolute The problem of ®vil Rejection of the absolute, 
leads to pluralistic idealism 


CHAPTER VII 

The Escape from Solipsism Pluralism 91-102 

Necessary additions to theory of knowledge Pragmatic test, standard of 
truth not fixed Neo-realism’s critiasm of monism Plurahsm possible 
Bradley’s denial Boyce’s constructive cnticism of the infinite regress, the 
map of England Consciousness as an intelligible infinite regress l^owl 
edge made possible Such a theory is an induction from experience Its test 
is pragmatic 

CHAPTER Vm 

Realistic Theories 103-113 

Radical empiricism “Does consciousness exist? ’ Neutral entities de- 
veloped by Holt into materialism Consciousness as relation of neutral enli 
lies Strong’s criticism Knowledge as relation of a psydioid These theo- 
ries open to criticism of Bradley and Bojce Critical realism of Santayana 
Objections to materialism apply These theories tend to pluralism and a 
monadology 


CHAPTER IX 

Realistic Tiiforifs (continued) 114-141 

Einstein forces revision of physics Philosophy of muchead Based on as- 
sertion that awareness gives knowledge of independent reality Does not 
escape Bradley ‘a cntiasm An important concept is the creative adi ance of 
nature Philosophy of Alexander Time-Space the origin of all realities but 
IS non menUl Point insUnts not monads A refined materialism and hence 



CONTENTS 


IX 


open to the usual objections. Eddington’s philosophy. Any material suf- 
fices for physics. Very near to idealism. Santayana’s Scepfietm and 
Faith. Purpose excluded from reality. Inadequate theory of knowledge. 
Positive results from realistic theories. Summary of possible theory of 
knowledge and metaphysics. 

CHAPTER X 

Reality 143-157 

Summary of position reached. Return to physical object. Electrons as mon- 
ads Human mind is fusion of monads, which also form body. Monadology 
of Leibniz and of Carr. Electrons and higher minds. Royce on inanimate 
nature. Criticism and defence of concept of fusion. Common purpose a con' 
dition of fusion. Monadology not final. 


CHAPTER XI 

Final Causes 158^176 

Purpose an apparent link in some causation. Purpose as activity. Creative 
advance of nature. What purpose does. How it acts. Relation of body 
and mind; of body to other reality. Creation of the new. James’s reservoir. 
Hocking on inspiration. Discovery of gravitation, of vaccination, of Chris- 
tianity. Creative imagination. Reality as a community of minds actuated 
by purpose taken as scientific hypothesU to be tested. 


CHAPTER XII 

Evolution: Cosmic Evolution 177-192 

Hypothesis to be tested by application to theory of evolution. This pro- 
cedure also shows man’s relation to nature. Description of cosmic evolu- 
tion. No satisfactory theory. Relation to study of character. Time re- 
quired. Future. 


CHAPTER XIII 

Evolution: The Elements; the Earth 193-205 

Evolution of elements of matter; of the ph>sicol earth. Four organic de- 
ments chief factors. Tcleologj’ in nature. Teleologj’ implied in concept of 
evolution. 

CHAPTER Xn^ 

The Beoinninos of O^GA^^c Evoletion- eOG-222 

Protoplasm the bearer of life. Chemical constitution. Origin of life. Or- 
ganisms produced from cells. Cells; potential immortality; gertn-cclb; 
chromosomes. Physical picture of organism. Are all organic proces-vs 
phj'sico-chcmical ? 



X 


CONTENTS 


CHAPTER XV 

Functions of Organisms 22^3- 

A Growth and Metaholism Conflicting theories 

B Individual Development, Artificial Parthenogenesis Conflicting 
theories 


CHAPTER XVI 

Functions of Organisms (conhnttcd) 241-265 

C Movement and Imtahility Response, tropisms, secretions of glands, 
reflexes instincts, conflicting theories Criterion of mind McDougall’s 
examples of ammal behavior, amceha slentor, hees wasps Inslmcl 
and intelligence Difficulties 


CHAPTER XVH 

Organic Evolution 266-293 

A General Facts of Evolution Facts distinguished from manner of evolu 
tion General aspects, description Explanation involves facts of 
B Heredity, Variation and Environment Man as part of biological world 
C Heredity Galton Mendel Chromosomes sex linked inheritance, the 
ovum Conflictmg interpretations 

CHAPTER XVin 

Organic Evolution {conbnued) 294-303 

D The Inheritance of Acquired Characters Experimental evidence, diffi 
culhes in interpretations 

E Mutations DeVries, Bateson hlorgan Driesch, Thomson 


CHAPTER XIX 

Organic Evolution {continued) 304-327 

F Heredity and Environment, Erperimentalfacts social heritage and cn- 
>nronment Relation of biological heredity to social environment Mc- 
Dougall, Taussig Conklin Genealogies Practical results 


CHATTER XX 

TiiroRiEs OF EtOLUTioN 328-354 

General facts which must be faced Lamarckian theories Darwinian Uieo- 
ti« Cnticism of these theories Bateson Dncsch, ^ erwom Loeb No 
satisfactory Oieory General summary of esolution Shnple> Societal 
esoluUon 



CONTENTS 


XI 


CHAPTER XXI 

Body and Mind 855-384 

Observation and introspection. Empirical relation of body and mind. Phys- 
iological basis. Introspective analysis of mind. Argument from analogy. 

Facts of relation of body and mind. Theories : materialism; epiphenomenal- 
ism; Clifford’s mind-stuff; two-aspect theories; parallelism and purpose; 
the soul; James's transmission theory. Statement of problem. Paulsen’s 
answer. Animism; objections epistemological and scientific. Theory of fu- 
sion of monads. Action of purpose on brain and external world. James on 
the soul. Modifications suggested in McDougall’s theory. 


CHAPTER XXn 

Application of the Theory of Monads to the Theory 

OF Evolution and to the Theory op Character . S85-414 

Must test theorj* by application to science. Danger of inference from scien- 
tific facts. Some general conclusions possible. Statement of hypothesis. 
Application to theory of evolution. Advantages o! theory. Application to 
heredity: to some general aspects of evolution: to body and mind. Im- 
mortality in some sense necessary. DifScuIties of formulating in physical 
terms. Immortal soul improbable. God as preserver of human endeavor. 
Difficulties. Necessity of revision of scientific account of evolution. Deter- 
mination and freedom. Ideals of conduct. Hope that it has been shown 
that purpose acts in the physical world, for. If true, this gives philosophic 
basis for a psychology of purpose. 


Index . 


415 



THE PHILOSOPHY OF CHARACTER 



CHAPTER I 


THE MEANING OF CHARACTER 

Charles Eliot Norton once said that a chief character- 
istic of the American people is a stupid optimism. Some of us 
are optimistic enough to think that the United States has the 
chance to become the centre of the finest civilization the world 
has produced. This opportunity will be seized only if the char- 
acters of her citizens are equal to the task. The education and 
training, so largely moral and religious, of the Puritan family 
has vanished. This education, in spite of its limitation and 
narrowness and some hypocrisy, operating on responsive ma- 
terial, did produce strong and fine character and a firm belief in 
some theory of life. These firm beliefs and fine characters are 
now rarely to be found; surely they are owned by a relatively 
small number of persons. “We have been told by one of oiu* 
most acute and attentive critics that humanity gives him the 
impression this earth is being used by the other planets as a 
lunatic asylum.’’ ^ This cry has been heard in all ages, yet we do 
muddle along. But from the present turmoil and conflict of 
races and ideals, so characteristic of the times, something new 
will certainly arise. 

If philosophy and psychology are more than mere pernicious 
pastimes, they must aid in the building of this new society, they 
must furnish the fundamentals for a sound theory of character, 
for on the development of character all else depends. This task 
has hardly been attempted. Philosophy is held to be remote 
from daily life; its teaching in our universities has too often re- 

» H. M. Tomlinson, “England tlirough English Eyes,” in Harper * 9 Maga- 
zine, July, 1922, p. 259. (Quoted by courtesy of Messrs. Harper and Brothers, 
New York and London.) 
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suited in tearing down old ideals without furnishing a new light 
in their place, unless indeed such light is contained in the phi- 
losophy, only too prevalent, symbolized in the stanza of Kipling; 

“As it will be in ‘The Future,’ it was at the birth of Man — 
There are only four things certain since the Larger Primates 
began: 

That the Dog returns to his Vomit and the Sow returns to 
her Mire, 

And the burnt Fool’s bandaged finger goes wabbling back to 
the fire.” ^ 

It is, of course, manifestly unfair to hold philosophy solely re- 
sponsible for this result. Science has contributed in no small 
measure, for orthodox science is essentially mechanistic. More- 
over, science speaks with authority and sympathy, because it 
uses largely the same categories as common sense and because 
its practical results are so apparent and so easily verified. Yet, 
when all is said, it remains true that various forces have under- 
mined our religious beliefs and given a great impetus to mech- 
anistic ways of regarding life, and this in spite of such phi- 
losophers as "William James. This weakening of old beliefs, 
accelerated of course by the influx of hosts of immigrants, has 
had a demoralizing effect on the character of our citizens which 
finds expression in the present degradation of municipal, state, 
and federal politics. 

“Last Christmas eve, at a meeting of the college of cardinals, 
the venerable pontiff undertook to give an expression of the rea- 
sons which he believed were responsible for present conditions. 
The pope said there were five marks of unrest. 

“The first . . . was the unprecedented challenge to authority. 
“The second was the unprecedented hatred between man and 
man. 

' ItudjoM KipVmp, “The Gods ol Uie Copjbook Maxims,” In llarpa-'a 
J/ojozine, Januar)', 1020, p. 140. (Quoted by courtesy of the author, and 
of Messrs. A. P. ^Ynlt and Son, and Doubletlay, Page, and Company. 
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The third was an abnormal aversion to work. 

The fourth was marked by an excessive thirst for pleasure as 
the chief aim in hfe. 

The fifth he considered a gross materialism, which dem'ed 
the reality of the spiritual in human life.” ‘ 

Whether this is an authoritative report of the words of His 
Holiness I do not know; but it expresses much that I mean to 
imply. 

Nor is this rather pessimistic view of modern society merely 
that of the impractical moralist. If you will read with some 
slight amount of care Main Street and Babbitt by Sinclair Lewis, 
Certain People of Importance by Kathleen Norris, Cytlierea by 
Joseph Hergesheimer, Lilian by Arnold Bennett, Simon called 
by Robert Keable, Saint Teresa by Henry Sydnor Ham- 
son, The Cathedral by Hugh Walpole, and The Research Magnifi- 

by H. G. Wells, you will become tolerably well acquainted 
)^tb the morals and ideals of at least certain classes of the society 
‘“ which we live. You will find some evidence of a disgust mth 
ftis society, but you will find little or no suggestion of a remedy. 

ou will find that our novelists have drawn a fairly accurat 
picture of modem life, a life built largely on prejudice, selfish- 
“css, vanity, ignorance, lust; full of material prosperity, bu 
“sic, empty, without meaning, even sinister. It is a pictu 
“ seething mass of humanity moved by primal impulses to . 

“ tule, to propagate, disturbed by knowledge that tliese a o 
«c insufficient for human needs, but not yet conscious of t 
“ys and means to satisfy these needs; for contention 
‘cn is shonm to be insufficient, science is hopeless, t is a 


tun 


■e of 


a society with all its veneer of ciWlization bu 
emoved from the life of beasts, without purpose, wi loi 
itiT* ‘’"■cation, without articulate ideal. Of eoui^e i 
^‘Vidual exceptions, and human nature is capable ^ 

**‘c Sprinx/irW JtepMican. ^ 1 

’""apl, July 18, 1033. (By courtesy of ll.c TrenimP) 
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tRan this. The story of the World War has shown what it will 
do when it believes. Is there nothing in which we may per- 
manently believe and for which we may strive? Nothing worth 
while? 

It may well be that life is not so hopeless and nasty as it ap- 
pears, that human nature has lost control of itself for the mo- 
ment, has taken a wrong turn. It may be that, by the study of 
man, we may discover certain laws of behavior which, if applied 
to society, would banish some of the evils that beset us. It may 
be that, if we can understand character, we can see what kind of 
character leads to happ'mess and can gradually become united in 
a common purpose. Indeed, this is the main purpose of this 
book; to contribute to a theory of character which shall make 
possible a conscious social effort to develop the best character; 
more specifically, to show that character is individual purpose, 
— in its highest form self-conscious, rational, and unified, in its 
lowest form mere blind striving, — and that reality is the inter- 
action of many characters, and is in a sense created and condi- 
tioned by tlie characters of the individuals which comprise it. 
Tlie truth and value of science must be preserved, for science 
tells us all we know about reality; the mechanistic interpreta- 
tions of science must apparently be superseded, thus preserving 
the ctliical value of the individual and furnishing a foundation 
for religion conceived as respect, awe, and love for tlie universe 
in which we live and as an active desire to aid its development. 

The aim of this book is, tlicrefore, to contribute to the philo- 
sophic and scientific tlieoiy of character, wath tlie purpose of fur- 
nishing a workable Ihcoiy of life on which a psychology of 
character may be reared, which will in turn give a practical 
doctrine for tlie development of character — a task manifestly 
beyond my poners. Yet if one half tlie mental energy now dc- 
votcil to the pursuit of useless wealth and power were turned in 
this direction, who can say what would be the result? 
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The chief proximate causes of this unfortunate fall from grace 
are the rapid spread of sceptical philosophic ideas brought about 
by philosophic criticism, by the mechanistic philosophy of 
science, by the general tendency to materialism resulting from 
the great industrial development of recent years, by reflection 
on orthodox religion forced upon many uncritical minds, espe- 
cially by the stupendous misery of the World War. The remedy 
is to discover a rational theory of b’fe which shall preserve the 
truth of science and yet emphasize the necessity of a moral and 
religious interpretation of experience, a theory in which intelli- 
gent people will believe and for which they will fight. 

But it has been held that theory — philosophy — is the re- 
sult, the attempted justification, of acts already performed, 
that it does not point the way but summarizes what is already 
accomplished; so theory is of no practical use. What actually 
happens appears to be something like this : Changed conditions, 
new knowledge, destroy old beliefs and force new adjustments. 
These attempts at new adjustments demand a new theory of life, 
which may be given by philosophy. This theory reacts again 
on beliefs and adjustments, suppressing some, supporting others. 
Theory and practice go hand in hand, the one reacting on the 
other; but practice can be consciously directed only by theory. 
If the mechanistic view of life is true, of course the beh'ef that 
ideals or theories of conduct are efficacious in the processes of 
reality is an illusion. But since our study will, I hope, show 
that mechanism is probably inadequate, for the moment let us 
agree that theory may possibly have some real place in the world, 
and act on that assumption until we are shown to be wrong.’ 

r Cf. R. B. Perry, Present Philosophical Tendencies, 1012, pp. 1-23; L, T, 
Hobhouse, The Pational Good, 1021,pp. S-7C. For n general neeounl of bow 
opinion or Uieoiy is formed and bow it works, see A. L. Lowell, Pullic Opin- 
ion in War and Peace, 1023; Graliom tt’allas. Human Nature in Polities, 1021, 
and TheCreat Soefrfjr, 1021, especially Part Ii; W.E. Hocking, The ileantng 
of God in Human Experience, 1012, especially Part II, and ilorale and sts 
Enemies, 1018, Part i; tl’iliiam McHougall, The Group Hind, 1020. 
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In tlie -use of words misunderstandings often occur, and these 
rather than real differences give rise to the majority of conflicts. 
It is therefore wise to attempt to explain in a general way what 
one is going to write about, to state the point of view from 
which the subject is to be approached. First of all, then, let us 
indicate roughly what is meant by character, and let us begin 
by reading some passages from Thomas a Kempis, from Emer- 
son, and from Carlyle, because the somewhat figurative but 
beautiful sentences contain a whole lot of truth: 

“Surely great words do not make a man holy and just; but a 
virtuous life maketh him dear to God. 

“I had rather feel compunction, than know the definition 
thereof.” ' 

“My son, thou oughtest with all diligence to endeavour, that, 
in every place and action, and in all outward business, thou be 
inwardly free, and thoroughly master of thyself; and that all 
things be under thee, and not thou under them.” * 

“The reason why we feel one man’s presence and do not feel 
anotlier’s is as simple as gravity. Truth is the summit of being; 
justice is the application of it to affairs. All individual natures 
stand in a scale, according to the purity of this element in them. 
The will of the pure runs down from them into other natures, as 
water runs dorni from a liigher into a lower vessel. This natu- 
ral force is no more to be witlistood than any other natural force. 
W e can drive a stone npward for a moment into the air, but it is 
yet true that all stones will forever fall; and whatever instances 
can be quoted of unpunished theft, or of a lie which somebody 
credited, justice must pres-ail, and it is the privilege of truth to 
make itself believed. Character is this moral order seen tlirough 
the medium of an individual nature. An individual is an 

• Tliomiu & Kompis, Tht Imilalion of Chntl. book i, eh. i, 5 3. (Uy 
courtesy of Mewr* 1 homos Nelson and &as. Now York.) 

• Ilod , book til, cb. xxxsiii. { 1. 
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encloser. Time and space, liberty and necessity, truth and 
thought, are left at large no longer. Now, the universe is a close 
or pound. AU things exist in the man tinged with the manners 
of his soul.” 1 

“I knew an amiable and accomplished person who undertook 
a practical reform, yet I was never able to find in him the enter- 
prise of love he took in hand. He adopted it by ear and by the 
imderstanding from the books he had been reading. All his ac- 
tion was tentative, a piece of the city carried out into the fields, 
and was the city still, and no new fact, and could not inspire 
enthusiasm. Had there been something latent in the man, a 
terrible undemonstrated genius agitating and embarrassing his 
demeanor, we had watched for its advent. It is not enough that 
the intellect should see the evils and their remedy. We shall 
still postpone our existence, nor take the ground to which we 
are entitled, whilst it is only a thought and not a spirit that 
incites us.” ® 

“Character repudiates intellect, yet excites it; and character 
passes into thought, is published so, and then is ashamed before 
new flashes of moral worth. 

“Character is nature in the highest form. It is of no use to 
ape it or to contend with it. Somewhat is possible of resistance, 
and of persistence, and of creation, to this power, which will foil 
all emulation.” * 

“Two persons lately, very young children of the most high 
God, have given me occasion for tliought. HTien I explored the 
source of their sanctity and charm for the imagination, it seemed 
as if each answered, ‘ From my nonconformity; I never listened 
to your people’s law, or to what tliey eall tlieir gospel, and 
wasted my time. I was content wiUi tlie simple rural poverty of 

' lUlpli Wnltlo Emerson. "Clmracter.” in Erroyr.Sd series. Riverside ed,, 
1888, pp. Oi-05. (By courtesy of Hougliton ^lifflin Conipnny, Boston.) 

’ Jfc;d„pp. 100-101. ' ■ Jlnd.. pp. 103-101. 
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my own; hence this sweetness; my work never reminds you of 
is pure of that.’ And nature advertises me in such per- 
sons that in democratic America she will not be democratized.” ‘ 
So much for what character is. Let Carlyle tell us what char- 
acter does: 

“We have undertaken to diseourse here for a little on Great 
Men, their manner of appearance in our world’s business, how 
they have shaped themselves in the world’s history, what ideas 
men formed of them, what work they did; — on Heroes, namely, 
and on their reception and performance; what I call Hero- 
worship and the Heroic in human affairs. Too evidently this is 
a large topic; deserving quite another treatment than we can 
expect to give it at present. A large topic ; indeed, an illimitable 
one; wide as Universal History itself. For, as I take it. Uni- 
versal History, the history of what man has accomplished in this 
world, is at bottom the History of the Great Men who have 
worked here. They were the leaders of men, these great ones; 
the modellers, patterns, and in a wide sense creators, of whatso- 
ever the general mass of men contrived to do or to attain; all 
tilings that we sec standing accomplished in the world are prop- 
erly tire outer material result, the practical realisation and em- 
bodiment, of Thoughts that dwelt in the Great Men sent into 
tlic world : the soul of tlic rvholc world’s history, it may justly 
be considered, were tlie history of these. Too clearly it is a topic 
we shall do no justice to in this place!” * 

And a passage in his Characlcristia tells us how Heroes ac- 
complish their ends: 

"IMiat .sound mind among the French, for example, now 
tnncic.s Uial men can be governed by ‘ Constitutions; ’ by the 
never so cunning mechanising of Self-interests, and all conceiv- 
able ndjuslmenls of checking and balancing; in a word, by tlic 

• Ktnrrton. “Cluinu:t«'.*‘p. 101. 

■ niomMC.drlr. Hrro«lln<irfm,.».ort)i;j>(lrort»,AiU,urlone<l.. ui. 1.) 
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best possible solution of this quite insoluble and impossible prob- 
lem, Given a world of Knaves, to •produce an Honesty from their 
united actions? ... It is not by Mechanism, but by Religion; 
not by Self-interest, but by Loyalty, that men are governed or 
governable. . . . 

“Here on Earth we are as Soldiers, fighting in a foreign land; 
that understand not the plan of campaign, and have no need to 
understand it; seeing well what is at our hand to be done. Let 
us do it like Soldiers; with submission, with courage, with a 
heroic joy. ‘ Whatsoever thy hand findeth to do, do it with all 
thy might.’ Behind us, behind each one of us, lie Six Thousand 
Years of human effort, human conquest: before us is the bound- 
less Time, with its yet uncreated and unconquered Continents 
and Eldorados, which we, even we, have to conquer, to create; 
and from the bosom of Eternity there shine for us celestial 
guiding stars. 

“ ‘ My inheritance how wide and fair! 

Time is my fair seed-field, of Time I ’m heir.’ ’’ ‘ 

These passages, I believe, contain the elements of a theory of 
character. Let me re-state the doctrine in my own words, with 
such additions as I deem necessary. 

Character as applied to persons is the unified sum of all the 
elements of personality, intellectual, emotional, instinctive.® It 

® Carlyle, Characterislica (TVarka, xvi, £25-227). (These two passages 
from Carlyle are quoted by permission of Messrs. Chapman and Hall, Ltd., 
London.) 

* This use of the word character is possibly broader than general custom 
sanctions. It seems, however, unwise to separate "intellect” too completely 
from the active side of human nature, especially in a preliminary dcfiniUon. 

Cf. John Stuart Mill, A Syatem of Lo^c, book vi, ch. iv, "Of the Laws of 
Mmd”; book vi, ch. v, "Of Ethology, or the Science of the Formation of 
Character.” Mill’s account is summarized in The Elhice of John Stuart SlUt, 
by Charles [M.) Douglas, 1807, especially ch. v. Sec also William JfcDougall, 
Outline of Feychotogy, 1023, p. 417, and The Group Mind, 1020, p. 101; James 
Ward, Feyehological Principlee, 1018, pp. 453-101: H. O. Filler, " A Praclical 
Definilion of Characler,” in Peyehological Periete, 1022, rxiz, 310-324. 
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is the agglomeration of all knowledge, whether innate or ac- 
quired during the history of the individual, together with his re- 
actions, emotional, instinctive, teleological, and non-teleological, 
whether inherited or acquired, to such knowledge. 

Character and personality thus become one and the same. 
But ordinarily we speak of a person as having character. Char- 
acter is the sum of the attributes of the person. There is some 
entity that possesses the attributes, just as an object is re- 
garded as possessing hardness as an attribute. "Whether char- 
acter implies more than the unified sum of the elements that 
make up character, whether it implies something that owns 
these elements, as a soul, is a question which we leave open with- 
out prejudice. 

Character, then, is not mere knowledge; it is a compelling be- 
lief in certain knowledge which forces action, and thus, taken 
with environment, determines the conduct of individuals. 
Thomas h Kempis said he would rather feel compunction than 
know the definition thereof, and with this I suppose Emerson 
would agree. Character is not mere intellect, it is something 
more; it is striving for an end. Conduct is determined not only 
by the intellectually perceived end, but by the attitude of the 
individual toward that end. 

Examples of what 1 mean will occur to all. In our universi- 
ties we occasionally find a man of the most brilliant mind who 
pursues his subject not for the sake of truth but for his personal 
advancement, who at times cares more for writing an original 
article or for reporting the result of an ejqieriment than he cares 
for the truth contained. In mercantile and professional occu- 
pations wc find individuals of great ability who put financial re- 
turn before personal honesty, and oftentimes such men appar- 
ently succeed. Fortunately, however, sucli are not in the long 
run the directing majority; for all social life, all business life, de- 
pends on the good character, tlic general reliability and honesty. 
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of the various individuals that compose it. Even in such a prac- 
tical publication as Bradsireet’s, which gives the ratings of busi- 
ness concerns, the amount or grade of credit to whieh a person is 
entitled is given in part in terms of character; so that one with 
property of $500,000 may be graded as “A,” the highest for 
that class; another with the same amount of property may be 
graded as “E,” whieh would mean that he was unreliable. In 
the professional world some lawyers are recognized as above all 
mere mercenary considerations in their dealings with their 
clients; others are under tlie suspicion of taking a case for their 
own personal gain without regard to the interests of those whom 
they are supposed to serve. Some in the medical profession 
prostitute their good name for money; even some clergymen 
seem not so much interested in preaching the word of God as in 
filling their churches. Some scientists prefer to use tlieir talents 
for the amassing of wealth, otliers give their lives to research 
with no desire for material reward. Some painters, inspired by 
the most precious emotions, produce ideal representations of 
life; others give us pictures perhaps equally excellent in a narrow 
technical sense but inspired by what seems merely nastiness of 
mind; even among philosophers, I suppose, examples of all tliese 
weaknesses may be found. Some musicians give us an audibln 
expression of our highest and noblest aspirations; otliers mat 
tlieir appeal to our animal instincts, often of se.v, ns I bclicvclie 
true of most of AVngner's music. Some scientists and pliilc 
pliers give us a materialistic, some an idealistic, one a monLld a 
another a pluralistic, account of tlic world in wliicli we live. 
Evcrj'wliere the character of Uie individual determines wliieh 
way he will jump. 

In all tlicse examples it appears Oial knowicilge, intellectual 
nttainnicnts, tecliiiicnl and business ability, artistic and philo- 
sophic skill, while necessary instruments, arc in tnith mere in- 
struments; that somelliing u.scs these inslniment.s for more or 
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less definite ends, and that a more or less clearly defined judg- 
ment is made as to the value of these ends — an ethical judg- 
ment is involved. 

The dishonest bnsiness man decides that life for him is amass- 
ing wealth by any means in his power. Not tliat he necessarily 
reasons this out and explicitly adopts such a theory of life, but a 
combination of impulses, desires, theories, observations of life, 
leads him to perform certain acts. When he performs them he be- 
lieves that they are good for him at that particular time, what- 
ever he may think afterwards. Nay, often action apparently 
ensues, without any explicit decision, from mere instinctive or 
habitual impulse; then one may wake up, as it were, and say, 
“Why did I do that? ” But the act is then approved or rejected; 
we are either glad or sorry. 

What uses these instruments and makes these judgments has 
been given many names and has been described in many fash- 
ions. For the present let us agree that the agent is the person- 
ality, having a definite individual character; let us leave open 
for the present any theory as to what this personality is, whether 
brain cells, transcendental ego, soul, or what not. If you will 
once agree to this, then the study of character becomes the most 
interesting and vital of all pursuits, because all human activity 
determined by the characters of the various individuals that 
mpose society. 

P“One does not like to live intcllectuolly alone. This opinion 
-t the study of character, of the springs of conduct, of human 
nature, furnishes the sole adequate foundation for the social 
sciences, is now beginning to be recognized. Thus Mr. H. G. 
Wells says: “How are we to secure the best direction of human 
affairs and tlie maximum of n-illing cooperation with tliat direc- 
tion? This is ultimately a complex problem in psychology, but 
it is absurd to pretend tliat it is an insoluble one.” ‘ And Mr. 

> Wells, Thr OulUne of IlUlorj/. 1021, ii. 413. (Quoted by courtesy of Tbc 
Macmillan Company, New York.) 
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Graham Wallas: “In the great university whose eonstituent 
colleges are the universities of the world, there is a steadily 
growing body of professors and students of politics who give the 
whole day to their work. I cannot but think that as years go on, 
more of them will call to their aid that study of mankind which 
is the ancient ally of the moral sciences.” • 

Dr. William McDougall has long supported some such view: 
“Among students of the social sciences there has always been a 
certain number who have recognized the fact that some knowl- 
edge of the human mind and of its modes of operation is an es- 
sential part of their equipment, and that the successful develop- 
ment of the social sciences must be dependent upon the fulness 
and accuracy of such knowledge. . . . There are signs . . . 
that psychology will before long be accorded in universal prac- 
tice the position at the base of the social sciences which the more 
clear-sighted have long seen that it ought to occupy.” “ 

Dr. Z. C. Dickinson clearly recognizes that many of the prob- 
lems in economics are those of the response of the human organ- 
ism to special stimuli, which is clearly the problem of character.’ 
Thus to-day characters that want automobiles determine what 
form industry shall now take; in the twelfth and thirteenth cen- 
turies characters that demanded Gothic catlicdrals determined 
in part the industrial activity of that period. 

James Martineau says, “Ethics may be briefly defined ns tlie 
doctrine of human character.” ’ 

Especially Dr. John Dewey emphasizes our point: “And a 
trained imagination may discover tliat the nationalistic and 

* "Vt'aUas, Human Nature in Polilies, 3d ed., 1021, p. 41. (By courtesy of 
Messrs. Constable and Company, Ltd.. London, and A. A. Knopf. Inc., Naur 
York.) 

* McDougall, rln Introdueiion to Social Peychohgy, 13th cd., 1018, pp. 1-2 
(by courtesv of John Vi. Luce and Company, Boston). Sec also Lotbrop 
Stmldard. The Heroll againlt Cicilization. 1022. especially pp. 8-11. 

’ Dickinson. Economic Motiree. 1022. especially pp. 1-13. 

* Martineau. Types of Ethical Theory. 3<i ed., 1801, p. 1. (By courtesy at 
tlic delegates of Uie Clarendon Press, Oxford.) 
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economic wars whidi are the chief outward mark of the present 
are in the end to be less significant than the development of a 
science of human nature now inchoate.” * 

Prom all this it seems clear that the study of character is of 
great practical importance. Also it is evident that the word 
character implies some judgment of value, some appraisal of the 
■worth of the individual. These judgments of the value of char- 
acter are roughly of two kinds, which may figuratively be called 
quantitative and qualitative. Characters are weak or strong, 
good or bad. 

An imbecile at the mercy of every impulse and stimulus has 
some kind of character, but not of the same grade as a Napoleon, 
whose behavior is unified by a ruling passion. Most of us in or- 
dinary circumstances are, like imbeciles, tom by conflicting pur- 
poses; but in time of war a great passion seizes us, all minor 
purposes disappear, we are conscious of unified purpose, of char- 
acter, accompanied by happiness and a disappearance of con- 
flict. Unity of organization is, then, essential to character. But 
Uiis unity may extend from the mere recognition that various 
impulses arc mine, not yours, to a relatively complete union of 
knowledge and purpose into a unified whole, a complete char- 
acter. If tills unification is accompanied by force, by activity, 
by intense conviction, tlicn the character is recognized as strong. 
Unity and force are apparently the quantitative aspects of 
character. 

But even lliis is not enough, for tills unified character is 
judged ns ciOier good or bad. My pa-ssionate devotion to a 
cause may be from an evil or from a good -will, and a good will 
iniiy bo misdirected. A true estimate of character involves a 
knowledge of the goal for which one should strive. Since it is 
impossible to hold — provided tlierc is really sucli a tiling as 
ethics — Uml such a goal is a Icmporar}' affair wliicli wc may 

* Drwe)', JIunon Mature and Conduct, 1022. p. 323. (By courtesy of 
Ilmrj’ lIoU and Company, New York.) 
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imperfectly attain but which is doomed some time to perish into 
nothingness, such an ideal involves the assumption that the 
goal of endeavor as expressed in a good character is an eternal 
goal.^ If what we do is to perish utterly, then ethics and religion 
are shams. The individual character must be in some way a 
“close or pound” in which the eternal is caught, so that “all 
things exist in the man tinged with the manners of his soul.” 

But how shall we recognize such a man? What is the goal 
which makes even a strong, unified character really valuable? 
What is the aim of life? Thus our judgment of the qualitative 
worth of a character involves all knowledge, and we cannot hope 
to solve all its problems. We may perhaps reach some rough, 
vague working h3q)othesis, but a complete theory of character 
includes some determination of the nature of the “Good.” 

If character, or the person, is a moral agent, then not only 
must it be in some sense eternal but it must be inwardly free. 
If my conduct is determined wholly by physical causes, then 
praise or blame, endeavor, ethical conduct, disappear; these 
terms become vain words. If we are inwardly free, action must 
be determined, at least partly, by our inner nature, which must 
be conceived, in spiritual or mental terms, as purpose. As no • 
ethical conduct can be conceived which does not involve more 
than my individual self, then reality must be a plurality of in- 
dividual characters, which we recognize as being of different 
degrees of worth. By inspiring loyalty great characters deter- 
mine the course of history, not because they are essentially dif- 
ferent from ordinary characters but because tlicy embody wlint 
is implicit in tlieir age. Thus the example of Jesus overflows 
from him, tlie higher, into us, the lower vessels. 

Character, then, is tlie more or less unified mass of all tJic ele- 
ments of personality. It implies that a person is a moral agent, 

* See Josiah Hoycc, The PhUosophtf of Ijoydlyt 1009; . E. Uoctinff. The 

Meaning of God tn Human Krpenenrr, 1012, r*pccialb* cJiS. ancl ii. 
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and thus free from outward compulsion, whose acts are of eter- 
nal worth. Such a moral agent implies finite, real minds. There- 
fore character as an active force in the world assumes real, 
spiritual individuals, who act, in so far as they are free, from 
inner determination, not by physical compulsion. The Very 
essence of our idea of moral agents involves such real, free, 
finite individuals. 

Character as thus defined can be stated only in terms of an 
Idealistic philosophy, a philosophy which holds that reality is 
mentol; but such philosophy must preserve the reality of the in- 
mran""tt. f ^ pluralistic, objective idealism. This 
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environment is only one element in the development of char- 
acter. For Dr. William McDougall history appears to be the 
unfolding not of ideas but of innate instinct-like tendencies; and 
again innate character is over-emphasized in relation to environ- 
ment and conscious purpose. They all fail in not recognizing the 
mysterious activity of the individual, which must be free in the 
sense that it results from inward, not outward, determination; 
otherwise all endeavor is sham.* So cosmic history becomes the 
development of the character, or characters, which are reality; 
and the study of evolution is the description of the way these 
characters actually do develop. 

To furnish a complete theory of character would, then, in- 
volve all branches of knowledge. Our aim is much more modest, 
but is sufficiently difficult. It is to discover a philosophic basis 
for a scientific psychology of character which will preserve the 
validity of scientific law and the moral value of life. 

* I think that Dr. McDougall recognizes the necessity of moral freedom, 
but it is not clear to me how he incorporates it in his description of human 
conduct. The sense in which "inward determination” is used will appear in 
the course of our discussion. 
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SCIENCE AND PHILOSOPHY 

It is apparent tliat I am going to base my theory of the science 
of character on a metaphysical theory of reality, on a kind of 
pluralistic idealism. Many will say that the assumption of a 
metaphysical theory as the basis for a scientific study vitiates 
the scientific results. I make no apology for introducing philo- 
sophic eriUcism into the study of science, for aU science makes 
some meUphysical assumptions, is based on some kind of philo- 
T u" reality. Indeed, common sense, every act of our 
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ogy, which is usually classed as a science, and in fact by writers 
on all scientific subjects, influence and determine, perhaps prej- 
udice, the general theoretical view of the science involved; and 
this is true whether the philosophical theory is explicitly present 
or not. We shall therefore have to examine in a summary way 
some concepts of science and attempt to formulate a theory 
which shall preserve the value of scientific truth while attempt- 
ing to avoid the difficulties that inhere in many views of science. 
Let us then begin with an attempt to define the science of psy- 
chology. This is not an easy task; for, as Miinsterberg well says, 
*‘to reach a clear understanding as to the true meaning of psy- 
chology is a more difficult task than the solution of any special 
psychological problem.” ^ 

According to William James, “Psychology is the Science of 
Mental Life, both of its phenomena and their conditions.” * 
With this definition Mtinsterberg, Titchener, Baldwin, Ward, 
Wundt, McDougall, Rehmke, Robinson, and a host of others 
would not seriously quarrel,® surely not in so far as psychology is 
held in some manner to deal with mental phenomena, with 
mind. But there has grown up in recent years a school, the 
“Behaviorist,” which denies the propriety of including mental 
states, conscious phenomena, mental life, in the study of psy- 
chology. One of the most prominent exponents of this doctrine 
is Dr. John B. Watson: 

^ 'Rugo'bil^i\siGrbQTg,Psychology,GeneTalandAppUed,\9\A,p.8. (Quoted 
by courtesy of Messrs. D. Appleton and Company, New York.) 

* James, The Principles of Psychologift 1800, i, 1. (Quotations are by 
courtesy of Messrs. Henry Holt and Company, New York.) 

® MUnsterberg, Psychology, General and Applied, pp. 1-58 : E. B. Titchener, 
An Outline of Psychology, 1807, pp. S-<J; James Mark Baldwin, Handbook of 
Psychology, 2d ed., 1890, pp. 1-8; James Ward, Psychological Principles, 1018, 
pp. 1-28; Wilhelm Wundt, Grundzuge der Physiologischen Psychologic, 4lh cd., 
1893, i, 1-0; William McDougall, An Introduction to Social Psychology, 1018, 
p. 15, and Outline of Psychology. 1023, pp. 1-39; Johannes Belimkc, Lehrbuch 
der Allgemeinen Psychologic, 1891, pp. 1-13; Arthur Robinson, “Behaviour 
os a Psycliological Concept," Amlotdmn Society, Proceedings, 1017-18, 
p. 285. 
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“For example, the reader will find no discussion of conscious- 
ness and no reference to such terms as sensation, perception, 
attention, will, image and the like. These terms are in good re- 
pute, but I have found that I can get along without them both 
in can^’ing out investigations and in presenting psychology as a 
system to my students, I frankly do not know what they mean, 
nor do 1 believe that any one else can use them consistently.” ^ 
According to tliis \new, a definition of our science would then be 
in some such terms as these: 

Psycholog}' is tliat division of natural science which takes 
human activity and conduct as its subject-matter. It attempts 
to formulate through systematie observation and experimenta- 
Uon the laws and principles which underlie man’s reactions. 
Evc^ one a^es that man’s acts are determined by somethmg. 
and that, whether he acts orderly or not. there are sufficient 
grounds for lus acting as he does act if or,l„ j 

he discovered.’” only these grounds can 

U™ bebaviouristic posi- 
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'XL !" ' ■— 

undrr, never to rcapiiear ” > "o sucked 

when one, .as, mental, but nimarentl • “ ' 

^ ^ nicntal Dhcnonn'rm** dn 



SCIENCE AND PHILOSOPHY 23 

not exist; all experience is some kind of material phenomena; all 
is to be interpreted in physical terms, and psychology becomes 
the study of the laws of the reaction of the body to various out- 
ward stimuli. 

So at the very outset we have run against a snag, one author- 
ity defining psychology as the scientific study of conscious phe- 
nomena, the other as that of human and animal behavior 
excluding consciousness. As one of the methods of psychology 
there is no question of the value of this objective attitude, but 
apparently there are such phenomena in the world as pains, 
emotions, ideas. If mental states are to be excluded from scien- 
tific study it must be for one of the following reasons: either 
they cannot be defined, the words mean nothing, therefore they 
must be excluded; or they are not realities but are a manifesta- 
tion of something else — matter. If I understand Dr. Watson 
aright, he makes both these assertions. Let us take the difficulty 
of definition first. 

I look out of my window and see a tree. "RTiat do I mean by 
“tree”.'’ “Mean” here, as with Watson, I think, signifies “de- 
fine”; but “all definitions of terms are effected by means of 
other terms,” and “every system of definitions which is not cir- 
cular must start from a certain apparatus of undefined terms.” * 
Thus the Century Dictionary defines tree as “a perennial plant 
which grows from the ground with a single permanent woody 
self-supporting trunk or stem, ordinarily to a height of at least 
25 or 30 feet.” 

If in our example of the tree we try to carry our definition fur- 
tlier and say what we mean by pl.ant, we shall perhaps say tliat 
a plant is part of organic as opposed to inorganic nature. But 
when we trj' to define an organism exactly we shall begin to 

' Bertrand Bussell. “The Tlicorj- of Implication,” in American Journal 
of Moaemalia, JDOO, in-iii. ICO; quoted by Edwin B. Holt, The Concept 
of Comcioumesa, 1014. p. 4. (Bequoled bere by courtesy of The jrncmillan 
Company, New York.) 
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meet with difficulties, and even more serious w’ill these become 
when we try to tell what we mean by inorganic matter. The 
fundamental concepts are really undcfmablc in other terms. 
What we mean by such fundamental concepts can be made suf- 
ficiently clear by the process of cxliibition, — by pointing out 
what we mean. Thus we may point to a stone and a tree and 
say the tree is an organism, the stone is not; and no one will fail 
to see that I mean a different kind of object in one case from 
what I do in the oUicr. Just so it is pretty difficult to define 
either material or mental phenomena, but we can point out 
these different phenomena; we can mean different kinds of 
events, whatever their ultimate nature may be. So for tlie pres- 
ent I want to point to phenomena like tlic formation of water 
from oxygen and hydrogen, and to call this a material phe- 
nomenon; and also to phenomena like tliose tliat occur when I 
put ray finger in a flame. This latter phenomenon must be ob- 
served by cacli one for himself, and tlie exlubition must be made 
by an appeal to introspection and subsequent testimony. Do 
you experience pain when your finger is put in a flame? If so, I 
can point out or exhibit what I mean by a mental phenomenon. 
So I think, as far as being intelligible and as far as definition 
go, I have a right to talk about mental states. Possibly, 
therefore, for a supplementary definition of psychology we may 
use that of Mr. Arthur Hobinson: ‘‘Psychology ... is the 
science of the conscious organism qitd conscious; it has to study 
the processes whereby such an organism becomes aware and 
acquires knowledge of its environment and responds thereto. 
Such parts of the total response as an onlooker can observe may 
be culled behaviour, but behaviour is not tlie characteristic, 
still less the sole, category of psychology.” ^ 

But Dr. Watson apparently makes a more vital assertion — 


• ‘ Aristotelian Society, Proceed- 

mjJ.lOn-lS.p.eSj. (By courtesy of Messrs. >Yilliams and Norgate, London.) 
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that mental states are in reality material states, that psychical 
categories are reducible to material; and he is not alone in this 
view. Thus Laplace holds that “an intelligence which, for a 
given instant, should know all the forces by which nature is ani- 
mated and the respective positions of the heings composing it, 
if further it was sufSciently vast to submit these data to anal- 
ysis, would include in one formula the motions of the largest 
bodies in the universe and those of the lightest atom; nothing 
would be uncertain for it, and the future as well as the past 
would be present to its eyes.” ' 

The problem of the relation of the mental to the physical was 
probably not in the mind of Laplace when he wrote this pas- 
sage; but, if it is literally true, there is no place in the world for 
mental states; if they have any reality at all it is merely as spec- 
tators of events over which they have no contro}. There are at 
least some scientists who hold that all phenomena, all content 
of life, must be ultimately included in some general physico- 
chemical formula, some such formula as Laplace had in mind : 

“It is the object of this paper to discuss the question whether 
our present knowledge gives us any hope tliat ultimately life, 
i.e., the sum of all life phenomena, can be unequivocally ex- 
plained in physico-chemical terms.” * 

“Although we are not yet able to state how life originated 
in general, another, more modest problem, has been solved.” ’ 
That is, unfertilized eggs have been caused to develop by chem- 
ical and mechanical stimulation. 

“Nothing indicates, however, at present that the nrlifieial 
production of living matter is beyond tlie possibilities of 
seienee.” * But tlie tlieoi^- that germs of life are forced through 

* Ijiplocc, Thlorte analyitque des pnbabitdfs, Inlrod (ffii/rrM complrtet, 

^ol quolwj niTO b\ James tVanl, jVo/i/ro/ijm entt ^^orficirTT,. 

1809, i, 41, nnd bj llcrpsen, L'frotution erfatnee, 1007, p 41 

* Jacques Locb, The Meehanisiie Conception n/ Life, 1019. p 3 (II> cour. 

Icsj of tlie Unn crsily of Chicopo Press. Cluenpo. Illinois ) 

* Ihtd , p. C * Ihid , p 5 
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space to the earth by radiation must not, he says, be discarded. 

“But I believe that we must also follow out the other prob- 
lem: namely, we must either succeed in producing living matter 
artificially, or we must find the reasons why this is impossible.’* ^ 
The contents of life from the cradle to the bier are wishes 
and hopes, efforts and struggles, and unfortunately also disap- 
pointments and suffering. And this inner life should be ame- 
nable to a physico-chemical analysis? In spite of the gulf which 
separates us today from such an aim I believe that it is attain- 
able.” ^ 


And Max Verwom, of course holding that psychology is a 
branch of physiology, says this much is certain: There can 
never be for physiology any other principle of explanation than 
that which holds for physios and chemistry. The assumption of 
a special Me-force is unnecessaiy and inadmissible because it 
rests on fact that we have not pushed our analysis far 
enough With these words I can agree, but I think 4rworn 
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human endeavor, make the study of character a part of physical 
chemistry, the evolution of the world and of mind merely a 
change in the arrangement of ultimate units of some sort accord- 
ing to necessary law — nay, perhaps exclude the possibility of 
change. 

It would seem that any such attempt must fail, not essen- 
tially because of any limitation in human powers of observation 
and experiment but because the attempt is inherently impos- 
sible, just as it is inherently impossible to lift one’s self by pull- 
ing at one’s own boot-straps. Let us admit once for all that it is 
not impossible for chemists to produce living matter — yes, 
even that this living matter is also conscious in fundamentally 
the same way that we are conscious; yet even then I cannot see 
how any combination of molecules, atoms, or electrons can he a 
conscious state. The pain I have when my tooth aches is not to 
be conceived as a motion of molecules or atoms either to the 
right or to the left or as a spiral or as an increase or a decrease in 
activity. It is a pain, it is mental. Nor can pain be rightly con- 
ceived as something new, which arises as the result of a synthesis 
of material elements, as water results from the combination of 
oxygen and hydrogen. Here the combination does indeed pro- 
duce new qualities, it can dissolve certain substances; but these 
new qualities are all describable iu the same terms — motions of 
molecules or of atoms — as are the parts forming the combina- 
tion. Not so with pain; this is a primal fact not describable in 
such terms. If life and consciousness are ever produced in the 
laboratory, it must be because the elementary beings thus com- 
bined possessed life and consciousness in some lesser degree. By 
the combination tlie elementaiy parts fuse togetlier so as to 
make somctliing that we should recognize as resembling a nat- 
ural organism. 

However this may be, from the quotations and from tlie vari- 
ous definitions of the subject-matter of psycliologj* as a science, 
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it becomes apparent that tliere is a very serious problem at issue. 
This problem is really one of philosophy, the question of the 
constitution of reality; more specifically, in the examples given, 
the issue between materialism and idealism or possibly dualism. 
Now, the whole outcome of the discussion of character hinges on 
the answer. In order to make intelligible my point of view, this 
problem must receive consideration, and that, too, at consider- 
able length. For me the outcome is that reality is mental real- 
ity, not material. The pursuit of science in some sense may be 
med from the difficulties of this controversy, but only by e™d- 
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having its greatest intensity in a small region. Matter consist- 
ing of such elemejits is as remote from daily life as any meta- 
physical theory. It differs from the theories of metaphysicians 
only in the fact that its practical efficacy proves that it contains 
some measure of truth and induces business men to invest 
money on the strength of it; but, in spite of its connection with 
the money market, it remains a metaphysical theory none the 
less.” ^ 

There is no escape from philosophy, but philosophy has 
proved futile. In some way the philosopher must furnish a 
theory of life which shall induce people to “invest money” in it, 
which works.* Physics has done this, and perhaps the best way 
for the philosopher to arrive at a theory of life is through a crit- 
ical examination of the metaphysical doctrine at the basis of 
physics, “When a certain way of looking at the universe meets 
with the extraordinary success with which that of physics has 
met, it becomes the duty of the philosopher to investigate it with 
care; for it is likely to offer a very much better Cosmology than 
his own unaided efforts can do. And, if philosophy is to take 
into account empirical facts — and it is extremely difficult to 
see what it will be able to tell us about tlie existent unless it 
does — it can hardly neglect the most fruitful and thorough in- 
vestigation of certain large branches of empirical facts that has 
yet been made.” ® 

But it may be doubted if physics taken in a narrow sense com- 
prises all experience; tliere are tlic facts of biology and psycliol- 
ogy which must be included. Our philosophical tlieorj’ must be 
consistent with the facts of all tlie sciences. Impossible of fulfil- 
ment, you will say. It is difficult for one even to read all tlint 

* Bertrand Russell, ifystieirm and Logic, and other Etsaya, 1919, p. ISO. 
(By courtesy of Messrs. Longmans, Green, and Company, New York.) 

Cf. Jolm Dewey, “Tlie Need for a Recover}' of Philosophy,” in Creaiirc 
InteUigenee, Eaeaya in the Pragmatic Attitude, 1917. 

* C. D. Broad. Perception. Physics, and IlealUy, 1914, Inlrod.. p. vii. 
(Quotations are by courtesy of Uie University Press, Caniliridge, Lngland.) 
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it becomes apparent that there is a very serious problem at issue. 
This problem is really one of philosophy, tlie question of the 
constitution of reality; more speeifically, in the examples given, 
the issue between materialism and idealism or possibly dualism. 
Now, the whole outcome of the discussion of character hinges on 
the answer. In order to make intelligible my point of view, this 
problem must receive consideration, and that, too, at consider- 
able length. For me the outcome is that reality is mental real- 
ity, not material. The pursuit of science in some sense may be 
freed from the difficulties of this controversy, but only by evad- 
mg the issue, or rather by a determination so to state its aims 
and laws as to avoid the issue. In either case no strictly mech- 
anistic conception of reality will hold. The method of procedure 
TO 1 be to exa^ne some concepts of science in an attempt to dis- 
cover in what sense they are intelligible 
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having its greatest intensity in n small region. Matter consist 
mg of such elements is as remote from daily life ns any meta 
physical theory. It differs from the theories of metaphysicians 
only m the fact that its practical efficacy proves tliat it contains 
some measure of truth and induces business men to invest 
money on the strength of it; but, in spite of its connection with 
the money market, it remains a metaphysical theory none the 
less.” * 

There is no escape from philosophy, but philosophy has 
proved futile. In some way the philosopher must furnish a 
theory of life which shall induce people to “invest money ” in it 
which works.® Physics has done this, and perhaps the best way 
for the philosopher to arrive at a theory of life is through a crit- 
ical examination of the metaphysical doctrine at the basis of 
physics. “When a certain way of looking at the universe meets 
with the extraordinary success with which that of physics has 
met, it becomes the duty of the philosopher to investigate it with 
care; for it is likely to offer a very much better Cosmology tlian 
his own unaided efforts can do. And, if philosophy is to take 
into account empirical facts — and it is extremely difficult to 
see what it will be able to tell us about the existent unless it 
does — it can hardly neglect tlic most fruitful and thorough in- 
vestigation of certain large branehes of empirical facts tliat has 
yet been made.” ’ 

But it may be doubted if physies taken in a narrow sense com- 
prises all experience; there are the facts of biology and psychol- 
ogy whicli must be included. Our philosophical tlieory must be 
consistent with the facts of all tlic sciences. Impossible of fullil- 
ment, you will say. It is difficult for one even to read all tliat 

* Bertrand Russell. Ml/slteitm and Logic, and other Lrsays, 1010. p. 120. 
(By courtesy of Messrs. Longnians, Green. luul Company. Nesv York.) 

’ Cf. John Dewey. “Tlie Need for n Recovery of I’lnlosophy." in Creatirc 
Intelligence, Easat/e in the Pragmatic Attitude, 1017. 

• C. D. Broad. Perception, Phgiics, and Ilealitg, lOH. Introil.. p. »-ii. 
(Quotations are hy courtesy of tlic Uniseriity Tress. Camhridee. Knfland.) 
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it becomes apparent that there is a very serious problem at issue. 
This problem is really one of philosophy, the question of the 
constitution of reality; more specifically, in the examples given, 
the issue between materialism and idealism or possibly dualism. 
Now. the whole outcome of the discussion of character hing es on 
the answer. In order to make intelligible my point of view, this 
problem must receive consideration, and that, too, at consider- 
able length. For me the outcome is that reality is mental real- 
ity, not material. The pursuit of science in some sense may be 
freed from the difficulties of this controversy, but only by evad- 
mg e issue, or rather by a determination so to state its aims 
and laws as to avoid the issue. In either ease no strictly mech- 
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having its greatest intensity in a small region. Matter consist- 
ing of such elements is as remote from daily life as any meta- 
physical theory. It differs from the theories of metaphysicians 
only in the fact that its practical efficacy proves that it contains 
some measure of truth and induces business men to invest 
money on the strength of it; but, in spite of its connection with 
the money market, it remains a metaphysical theory none the 
less.” ^ 

There is no escape from philosophy, but philosophy has 
proved futile. In some way the philosopher must furnish a 
theory of life which shall induce people to “invest money” in it, 
which works.^ Physics has done this, and perhaps the best way 
for the philosopher to arrive at a theory of life is through a crit- 
ical examination of the metaphysical doctrine at the basis of 
physics. “When a certain way of looking at the universe meets 
with the extraordinary success with which that of physics has 
met, it becomes the duty of the philosopher to investigate it with 
care; for it is likely to offer a very much better Cosmology than 
his own unaided efforts can do. And, if philosophy is to take 
into account empirical facts — and it is extremely difficult to 
see what it will be able to tell us about the existent unless it 
does — it can hardly neglect the most fruitful and thorough in- 
vestigation of certain large branches of empirical facts that has 
yet been made.” ® 

But it may be doubted if physics taken in a narrow sense com- 
prises all experience; there are the facts of biology and psychol- 
ogy which must be included. Our philosophical theory must be 
consistent with the facts of all the sciences. Impossible of fulfil* 
ment, you will say. It is difficult for one even to read all that 

^ Bertmnd Russell, Mysticism and Logic, and other Essays, 1DI9, p. IfiO. 
(By courtesy of Messrs. Longmans, Green, and Company, New York.) 

* Cf. John Dewey, “The Need for a Rccovcrj’ of Philosophy,” in Creatite 
Intelligence, Essays in the Pragmalie AUiittde, 1017. 

* C. D. Broad, Perception, Physics, and Pealily, 1014, Introd., p. %ni. 
(Quotations are by courtesy of Ilje University Press, Cambridge, England.) 
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is written in the field of any one science, to say nothing of all the 
sciences; and in my case I have no technical knowledge of 
any science except some slight acquaintance with psychology. 
Moreover, the facts of the various sciences cannot now be co- 
ordinated,^ Yet in some way the task must be accomplished if 
any valuable theory of life is to result. This may be attempted 
by taking knowledge at second hand, by using summaries of the 
results of the various sciences. The only justification for such 
an attempt is that the various special scientists have not time 


enough; they often lose sight of the bearing of their special 
science on the general mass of knowledge. A philosopher with 
no otlier task has the time at his disposal to attempt this and 
can perhaps do it as well as any one else. Moreover, the philoso- 
pher must test his theories in some such way if they are to be of 
use. The only way that theories can be tested is by application 
lo c.xperionce, and science is what we know about experience. 
So with great diffidence I want to set forth what seience means 
Iw’ ""f. first to indicate what physics tells me 
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of philosophical thought, in order finally to attempt a recon- 
ciliation. 

“I fear that this task has been accomplished with feeble 
strokes. It was not undertaken confidently, but in the sincere 
belief that when such questions are involved men of science can 
no longer shirk the responsibility of philosophical thought. 
Only thus can they hope to escape from many errors, like those 
that weaken both sides of the vitalistic and mechanistic contro- 
versy, and that do really retard the advancement of science.” * 
In this spirit and with this understanding of the common aim 
of science and philosophy, let us turn to some of the underlying 
concepts of science. 

^ Henderson, op. cit.t pp. 8-9. 



CHAPTER III 

THE CONCEPTS OF SCIENCE 

Let us begin our discussion with any object in the physical 
wor the desk on which I am writing. This desk is red, 
ard smooth; it has a slight odor; if struck wdth a pencil a 
sound results; it has a certain weight, temperature, taste; it 
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according to tlic way tlicsc units are arranged into atoms and 
molecules different chemical elements result, the combinations 
of which give the various substances knorni to science. These 
ultimate constituents of atoms are electrons and hydrogen 
nuclei, which arc conceived ns charges of electricity that may 
prove to be strains or vortices in the etlier; ‘ and it is possible 
tlint these vortices — matter — are destroyed and evolved 
anew." An atom is, then, a physical object composed of parts, 
which is thus described by Sir J. J. Thomson : 

“Let us picture to ourselves the aggregate as, like the jEpinus 
atom of Lord Kelvin, consisting of a sphere of uniform positive 
electrification, and e.\erting therefore a radial electric force pro- 
portional at an internal point to tlie distance from the centre, 
and that the very much smaller negatively electrified corpuscles 
are moving about inside it. The number of corpuscles is the 
number of units which had gone to make up the aggregate, and 
the total negative electrification on the corpuscles is equal to 
the positive electrification on the sphere. To fix our ideas let us 
take the case ... of three corpuscles. A, B, C, 
arranged witliin tlie sphere at the corners of an 
equilateral triangle, the centre of the triangle coin- 
ciding with tlie centre of the sphere. First sup- 
pose the corpuscles are at rest; they will be in equilibrium 
when they are at such a distance from the centre of the sphere 
that the repulsion between the corpuscles, which will evidently 
be radial, just balances the radial attraction excited on the cor- 
puscles by the positive electrification of the sphere. A simple 
calculation shows that this will be the case when the distance of 
the corpuscle from the centre is equal to .57 times the radius of 
the sphere. Next suppose that the corpuscles, instead of being 
at rest, are describing circular orbits round the centre of the 

^ Bertrand Russell, The A. B C of Atoms, 1923, pp. 26, 134, 141—143. 

* Sir Oliver Lodge, Life and Matter, 4tli ed., 1907, pp. 32-33. 
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sphere. Their centrifugal force will carry them farther away 
from the centre by an amount depending upon the speed with 
which they are rotating in their orbits. As we increase this 
speed the distance of the corpuscles from the centre of the 
sphere will increase, until at a certain speed the corpuscles will 
reach the surface of the sphere; further increases in speed wiU 
cause them first to rotate outside tlie sphere and finally leave the 
sphere altogether, when the atom will break np.” ' 

■What are these corpuscles that constitute an atom? Sir 
Ernest Rutherford says: “I personally am inclined to beUeve 
that aU atoms are built up of positive electrons - hydrogen 
nuclei and negative electrons, and that atoms are purely 
electrical structures.” ^ 

So you see that the elements which constitnte matter are very 
acUve elements; they are charges of electricity, which is a form 

Jut Z' t"'”' “-«er of physics. 
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new field of science are the comprehensive knowledge and de- 
velopment of this concept. Because of its great importance it 
has long been known and applied in individual forms. But the 
systematization of the physical sciences relative to energy is a 
matter of only recent date.” ’ 

It is unnecessary and impossible to discuss the question 
whether energy can exist without something as its vehicle; in 
truth, energy as thus used is only a name for activity according 
to law. But the picture of the physical world is radically 
changed, whether we accept the view that the atom is a particle 
of substance bearing a charge of electricity or whether we re- 
gard it as electrical substance. “Thus, inevitably as science pro- 
ceeds, the solid tangible material universe dissolves before its 
touch into finer and still finer particles, the unit quantities or 
‘atoms’ of positive and negative electricity. The passive attri- 
bute of matter in occupying a definite volume of space to the 
exclusion of other matter resolves itself into an active dynarm'c 
occupation by virtue of the sweep of the electronic satellites in 
their orbits round the positive central sun.” ^ 

But, fascinating as such speculations are, the important point 
for us is that these physical elements, however constituted, do 
produce in some way the various attributes of the desk, the 
color, sound, hardness, size, weight; that the reality of the desk 
is not these attributes but is due to the activity of abstract en- 
tities which in some way produce sensations and knowledge in 
us; and this is true whether we conceive the elements as energy 
or as matter carrying energj’. 

In so far as the desk is a phenomenon in the physical world, 
physical science holds that it must have a physical cause. 
Among the causes for the appearance of tlie desk at a certain 

’ tVilhclm Oatwald. Natural Philosophy, translated by T. SelLzcr, 1010, 
p. 128. (By courtesy of Messrs. Henry Holt and Company, New York.) 

* FrederickSoddy,7’Ae/ntrrprrfationo/f?adium,4tlicd.,lD20,p.22C. (By 

courtesy of John Murray, Esq., London.) 
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place and time is human agency. Since physics is to account for 
all phenomena, it must include this human agency. Of course 
this is not a problem that the physicist usually touches; but it is 
one that certain scientists like Watson, Loeb, and Verworn deal 
with, and they do it on the assumption that the physical de- 
scription of the world as composed of aggregates which exist 
independently of mind, and which are causally connected, is 
sufficient to account for all experience. 

The desk is in the room because, among other causes, a cer- 
tain aggregate of electrons, a man, placed it there; this aggre- 
gate is the result, in so far as it is a physical body, of other phys- 
ical aggregates. The way these physical aggregates behave is 
ideally expressible in the form of equations. In other words, the 
desk is made and placed in the room by man. Man is surely, in 
part, a physical object. All physical objects have cause for their 
activity. The physical causes for man’s activity are very com- 
plicated, but ideally his body results from a process of evolution 
by natural causation beginning with the primeval nebula. 

his in turn must have been caused by something, and that by 
something else, and so on. 


1 have taken Dr. Henderson’s booh. The Order of Nature, as 
the text for much discussion and some criticism of the physical 
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world of physical science consists of innlter and onergj" existing 
in space and lime; in any particular ease these four things are 
always to he represented by matlienintical tenns which are 
functionally relatc<l together in the equations exi)ressing the 
laws of physical science. 'J'liis ftinctional relationship, although 
often unknown, is believed to be rigoroirsly and nncquivocally 
dctemiincd by the laws. Therefore, in accordance willi the laws 
of conscn-alion and the second law of thcnnodynamics, the non- 
mcchanical, that is, any factor which is non-material, non- 
energclic, non-.spalinl, and non-temporal, cannot enter into or 
modify any physical or chemical process. Thus ‘vital’ pro- 
cesses can no more modify mechanical dclcmiinalion than 
mechanical processes can modify geometrical determination, 
and mechanism is conceived to be no less absolutely a condi- 
tion of life than geometrj’ of mechanics.” ‘ 

Human consciousness, according to such a view, would be “a 
sort of delirium to which the world of the atoms is occasionally 
subject, — a delirium wherein the world forgets that it is noth- 
ing but an embodied system of ditlcrcntial equations, and takes 
itself to be — well, let us s.ay: — 

‘An infant erying in tlie night. 

An infant crying for the light. 

And with no language but a cry.’ 

For just some such incorporated system of differential equations 
gone mad would be, according to such a tlicory, any conscious 
being, even if, for instance, he chanced to be tliat dignified and 
considerate specnlative and mathematical physicist who, by 
hypothesis, is to be aware that all this account of Nature is 
true.” ^ Or possibly some would prefer Goethe’s description 
quoted by Mr. Bertrand Bussell: 

* L. J. Henderson, The Order of Natwrer 1917, pp. 90-91. 

* Josiah Royce, The World and the Individual, 1908, ii, 224-225. (By 
courtesy of The MacmiJJan Company, New York.) 
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“To Dr. Faustus in his study Mephistoplieles told the history 
of the Creation, saying: 

The endless praises of the choirs of angels had begun to 
grow wearisome; for, after all, did he not deserve their praise? 
Had he not given them endless joy? Would it not be more amus- 
ing to obtain undeserved praise, to be worshipped by beings 
whom he tortured? He smiled inwardly, and resolved tliat the 
great drama should be performed. 


For countless ages the hot nebula whirled aimlessly 
through space. At length it began to take shape, the central 
mass threw off planets, the planets cooled, boiling seas and 
burning mountains heaved and tossed, from black masses of 
cloud hot sheets of rain deluged the barely solid crust. And now 
tie first germ of life grew in the depths of the ocean, and de- 
veloped rapidly in the fructifying warmth into vast forest trees, 
^ uge ferns springing from the damp mould, sea monsters breed- 
ing, fighting, devouring, and passing away. And from the mon- 
Slers, as the play unfolded itself, Man was bom, with the power 
0 oug it, the knowledge of good and evil, and the cruel thirst 
or worship And Man saw that all is passing in this mad, mon- 
brief mT.r any cost, a few 
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And he gave God thanks for the strength that enabled bim to 
forgo even the joys that were possible. And God smiled; and 
when he saw that Man had become perfect in renunciation and 
worship, he sent another sun through the sky, which crashed 
into Man’s sun; and all returned again to nebula. 

“ ‘ Yes,’ he murmured, *it was a good play; I will have it 
performed again.’ 

“Such, in outline, but even more purposeless, more void of 
meaning, is the world which Science presents for our belief.” ^ 

Such is the world of science if the laws and assumptions of 
orthodox physics are an adequate account of reality. Yet, if 
true, if this accounts for e^erience better than any other 
theory, we must accept it. 

Dr. Henderson thinks he finds in the formulae of J. Willard 
Gibbs such support for the mechanistic theory that there is no 
escape so far as the course of events is concerned, whatever may 
be the ultimate origin of events. These theories are stated in 
Gibbs’s Elementary Principles in Statistical Mechanics and 
Scientific Papers. I do not wish, nor am I in the least qualified, 
to enter into the mathematics of such an inquiry. But in a mat- 
ter of such importance it is necessary to understand something 
about how far and in what sense such equations will apply to the 
real world, taking the statements of the mathematicians them- 
selves. Moreover, it is possible and necessary to set fortli and 
criticize the assumptions on which such matliematical demon- 
strations rest, for of course they are not evolved out of notliing. 

Dr. Henderson concludes his exposition of Gibbs’s tlieorj' in 
these words: “It is apparent, therefore, that Gibbs has pro- 
vided physical science witli a rigorous mathematical analysis of 
tlie conditions of equilibrium in any system and also in any en- 
semble of similar systems. I cannot pretend to understand more 

' Bertrand Russell, Mysticism and Lofftc, etc., 1019, pp. 4C-47. (By cour- 
tesy of Jlessrs. Longmans, Green, and Company, New "iork.) 
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than a little of Gibbs’s analysis, and regarding the interpreta- 
tion of his statistical inquiry I am obliged to rely upon help 
from the mathematicians. Nor should I wish to be understood 
as venturing to accept or in any way to pass judgment on all of 
the results. The presumptions are solidly in their favor, but 
time alone can test the productions of even so great a man. Yet 
this is clearly the best that we now possess as a means to the 
general and abstract physico-chemical characterization of cos- 
mic evolution, for it involves our general concepts of matter, 
energy, space, and time, it includes the one known law of evo- 
lution,' the second law of thermodynamics, as an implication of 
its own more general results, and it is, so far as we can now see, 
rigorous, exhaustive, and exact.” * 


Let us for the moment accept Gibbs’s analysis as being rigor- 
ous, exhaustive, and exact; but first, out of all fairness to him, 
It should be pointed out that there are certain limitations to his 
theory which are indeed recognized by Dr. Henderson," though 
He apparentiy goes further than Gibbs and thinks the system 
apples to the real world. And let us refer to Gibbs himself: 

the T giving up 

m^er rb d constitution of 

raSm branch of 

harZ n„""blT; -i--. it seems 

itiot LdZr, of thermodynamics, of 

Oic union of atoms! ^ 

which does not take account of 11 ““’’"ously inadequate 

confine our attentZ ™^ Evenifwe 

dynamic, we do not escape dUficulties" i! 

I , , s in as simple a matter as 

1S03. efr " P--, Tr.iU ^ e,,W Pads, 



THE CONCEPTS OF SCIENCE 41 

the number of degrees of freedom of a diatomic gas. It is well 
known that while theory would assign to the gas six degrees of 
freedom per molecule, in our experiments on specific heat we 
cannot account for more than five. Certainly, one is building on 
an insecure foundation, who rests his work on hypotheses con- 
cerning the constitution of matter. 

“Difficulties of this kind have deterred the author from at- 
tempting to explain the mysteries of nature, and have forced 
him to be contented with the more modest aim of deducing 
some of the more obvious propositions relating to the statistical 
branch of mechanics. Here, there can be no mistake in regard to 
the agreement of the hypotheses with the facts of nature, for 
nothing is assumed in that respect. The only error into which 
one can fall is the want of agreement between the premises and 
the conclusions, and this, with care, one may hope, in the main, 
to avoid.” ' 

Such is the theory on which Gibbs worked. What he thought 
he attained is again best given in his own words: 

“But it should be distinctly stated that, if the results ob- 
tained when the numbers of degrees of freedom are enormous 
coincide sensibly with the general laws of thermodynamics, 
however interesting and significant this coincidence may be, we 
are still far from having explained the phenomena of nature 
with respect to these laws. For, as compared with the case of 
nature, the systems which we have considered are of an ideal 
simplicity. Although our only assumption is that we are con- 
sidering conservative systems of a finite number of degrees of 
freedom, it would seem that this is assuming far too much, so 
far as the bodies of nature are concerned. The phenomena of 
radiant heat, which certainly should not be neglected in any 
complete system of thermodynamics, and the electrical phe- 

* J. Willard Gibbs, Ehrmeviary Principles in Statistical Mechanics, JOOS, 
pp. il-x. (By courtesy of Charles Scribner's Sons, New York.) 
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nomena associated with the combination of atoms, seem to show 
that the hypothesis of systems of a finite number of degrees of 
freedom is inadequate for the explanation of tlie properties of 
bodies. 

“Nor do the results of such assumptions in every detail ap- 
pear to agree with experience. We should expect, for example, 
that a diatomic gas, so far as it could be treated independently 
of the phenomena of radiation, or of any sort of electrical mani- 
festations, would have six degrees of freedom for each molecule. 

But the behavior of such a gas seems to indicate not more than 
five.” ' 


It therefore appears to me that Gibbs expressly states tliat his 
theorems do not apply even to all physical phenomena, tliat 
they do not explain radiant heat, the electrical phenomena 
associated with the combinaUou of atoms, and the phenomena 
exhibited by a diatomic gas. Is it fair, then, to assume that 
such theorems apply to such a complicated physical system as 
the human organism? Yet Dr. Henderson says that in some 
sense they do: “Every physico-chemical aggregation as such, 
that IS to say disregarding the functional relations of its parts as 
m a machme, the structural configuration as in a crystal, and 
he mfra-molecular characteristics such as the nature of molec- 
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sure, there are sueh things as mental states, but whatever these 
may be they do not concern us as physical scientists. Gibbs’s 
equations furnish a statement of physical laws that have the 
force of mathematical necessity governing the behavior of all 
aggregates of electrons having a finite number of degrees of 
freedom; although they do not express the laws of all material 
reality, we may confidently expect that some formula will be 
ultimately found which will do so. Therefore the behavior of a 
human organism must be governed by laws of statistical me- 
chanics, must be determined by physical causation according to 
necessary law; the mental, if it Las any existence at all, does not 
interfere with this order of events.. In other words, it is gen- 
erally agreed that an organism does in some sense obey the laws 
of physical chemistry, but no one holds that in the present state 
of science it is proved that the organism does not at the same 
time obey other laws. Nevertheless, many assert that the or- 
ganism, in so far as it is an object in the physical world, is bound 
hard and fast by the laws of physical chemistry. 

It is granted that the laws of statistical mechanics and con- 
sequently of thermodjTiamics do not explain even all physical 
reality. Yet Gibbs docs give us a great, in fact tlic best, insight 
into tlie laws of the behavior of certain physical aggregates 
which we possess; rich men will invest money on his conclusions. 

In spite of its imperfections, it is not too mucli to suppose tliat 
these difficulties may be cleared up and that consequently some 
system of equations based on physical causation and the reality 
of a material world will be evolved whereby all physical phe- 
nomena will be expressed in maUicmatical formula; according to 
tlic idea of Laplace. It is an incomplete and unproved concep- 
tion that we are a.sked to base our tlieoiy of life upon, yet one 
that does account for a multitude of facts. This, I think, is a fair 
way of stating the argument on wliicli Dr. Ilenclcrson's con- 
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elusion rests. It is, of eourse, my interpretation of tlic argu- 


ment. 

This reasoning depends on several assumptions wliicli, if true, 
will, I believe, make Dr. Henderson’s position unassailable. 
These assumptions are that an organism is in reality eonstrueted 
of material elements, whatever else may be said of it, and tliat 
material elements are eonnected by neeessary physieal eausal 
laws. It is these assumptions that we must now examine. 

But, lest I be misunderstood, I must mention in passing that, 
in spite of this meehanistie interpretation. Dr. Henderson finds 
nature as a whole points to a deeper teleology. Moreover, his 
eoneeption of nature and perhaps of the organism — although of 
this I am not so sure — is that they embody a teloologieal plan 
in a meehanism somewhat after the idea of Aristotle, This is a 


view that has the support of Mr. Bernard Bosanquet.’ But, in 
spite of the almost superhuman authority addueed in favor of 
sueh a eoncept, it seems to me wholly unintelligible and ac- 
tuaUy to exclude purpose from the real world. To this point we 
shaU return; for the present we are especially concerned with 
Dr. Henderson’s materialistic assumptions. 


Before we begin our examination of these assumptions, let me 
indicate again the importance of the answer for our study. If 
Dr. Henderson is right, then all human endeavor is an illusion. 
The world is a delirium like that described by Goethe; all is phys- 
ical necessity; the study of character may be interesting as a 
p^time, but all characters are irrevocably determined by the 

physical conditions governing the primeval nebula. AU my acts 

are ruled by an iron-bound external necessity, by physical 
causation; my conscious purposes are at best mere dreams. 

Of eourse I insist, as yet without reason, that a human 
bemg cannot be merely a Gibbs system, and that any theoiy of 
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reality founded on the implications of the Newtonian laws of 
motion, as are Gibbs’s formulae, is at bottom inadequate and 
unintelligible. Yet wealthy men will invest money on a belief 
in the validity of the Gibbs systems. How are we to preserve 
the truth of the physical metaphysics and yet attain a theory of 
reality that will work? 



CHAPTER IV 


PHYSICAL CAUSATION 


Xl ET us attempt the solution of this problem by asking on what 
metaphysical conceptions the equations of Gibbs rest. As I 
have suggested, they depend on the assumption of a material 
world and of necessary physical causation. But, lest we make 
unnecessary assumptions, once more let us turn to Gibbs and 
ask him to tell us from what his equations are derived. We 
learn that they are grounded on Hamilton’s equations of mo- 
tion.' Now, these equations of motion rest on, or at least imply, 
the Newtonian laws of motion, whieh in turn imply the law of 
causation. 

My discussion of the idea of necessity in physical causation 
as illustrated by the Newtonian laws is based very largely on 
Mr. C. D. Broad’s Perception, Physics, and Reality, which is by 
all odds the best presentation of this subject known to me. I 
of course interpret these results in a manner radicaUy different 
rom Mr. Broad, and I have illustrated and expounded his gen- 
era idea at times in my own way and have introduced other 
views. It IS therefore false to suppose that he is responsible for 
any views I may express, yet it is true that my conception of 
physical causation is due to him more than to any other au- 


^ The Newtonian laws of motion may be stated as follows: 

(1) Every body persists in a state of rest or of uniform motion 
m a straight line unless acted upon by some external force. 
W The measure of the force acting upon a body at any mo- 

tlic body in that direction at that moment. (3) For any pair of 

■ ISOS.p.l. 
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bodies A and B which exert forces on each other the forces are 
equal in magnitude, have the same line of action, and are oppo- 
site in sense/* ^ 

Now, we should ask ourselves if these laws must be accepted 
as necessary truths. If they are so accepted, then there is appar- 
ently no escape from a position similar to that of Dr. Hender- 
son: the laws of mechanics apply to the world of physics and, 
since our bodies are part of the physical world, they must obey 
the laws of mechanics and are determined in a strictly mathe- 
matical sense; they are Gibbs systems. This would hold, no 
matter what we eventually decide is the reality of the physical 
elements. 

Mr, Broad points out that there are difficulties about deBning 
the laws of motion, for motion can be regarded in two ways. It 
is either relative to some point regarded as a base or it is abso- 
lute. If you hold that motion is absolute, it is by no means easy 
to tell what you mean by motion. If you hold that it is relative, 
then it is extremely difficult to find a base; for even the fixed 
stars move. There are obstacles encountered in seeking an ac- 
curate measure of time. But for all practical purposes these 
difficulties are surmounted, and we shall disregard them, since 
other aspects are more important for our purpose. 

1. In each of the laws we find the word/orce used. It will aid 
us in xmderstanding what we mean by cause if we consider what 
force means. Not that the idea of force is necessaiy in the 
formulae of Gibbs’s statistical meclianics, but it is a word 
often used and it is well to try to understand its meaning. 

2. In the first law we really have two statements : (a) a par- 
ticle at rest relatively to the fixed stars will remain at rest unless 
acted on by some force (or cause); (6) a particle in motion rela- 
tively to this base will move in a straight line unless some cause 
intervenes. 

' C. D. Broad, Perception, Physics, omf Realiiy, 1014, pp. 270-277. 
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Let us consider this last statement first. It is held by Mr. 
Broad that the fact that a particle does move in a straight line 
unless some cause intervenes — that it docs not, for instance, 
move in circles or stop — is a fact that can be learned only by 
experiment and is not a necessary or an a priori truth. If you 
throw a stone upon smooth ice, it will go in a straight line until it 
stops. The smoother the surface the farther it will travel. If 
you consider the surface as affording no friction and imagine the 
friction of the air removed, you reach the idea tliat the stone 


will move in a straight line unless interrupted by some force. 
Now this conception of motion in a straight line, combined with 
other motions, may be applied to motions of projectiles and to 
those of the planets. Experience shows that the theory works. 

If this account be accepted, as I think it must be, much of the 
apnm necessity of a mathematical description of the world 
based on the laws of motion vanishes. The truth of the account 
as applied to a vast body of events remains, because this ae- 
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So apparently we have no easy task. Let us take a concrete, 
simple example. If I hurl a stone at a window and smash the 
glass, the stone in some sense may be called the cause of break- 
ing the window. The stone is sometimes said to exert force im- 
parted to it by my arm; the way it moves and the amount of 
force it exerts are held to be subject to description in terms of 
necessary law. When we look closer at what we mean when we 
say the stone exerts force and is the cause of breaking the win- 
dow, difficulties arise. Stones do not jump up of their own ac- 
cord and break windows; the cause then must be something 
peculiar to this stone — the fact that it is in motion. Motion 
imparted to the stone is the cause of the event. Now, what 
produces the motion in the stone is the motion of my arm, and 
the motion of my arm proceeds possibly from my will to move 
it; the force originated in my will works through my arm to the 
stone and eventually results in the broken window. Force, then, 
is perhaps something akin to the feeling of effort or activity I 
have when I hurl the stone or when I break the window directly 
by a blow. This feeling of activity is transferred from me to the 
stone, and we say that the stone exerts force in breaking the 
window, just as I should be conscious of exerting force if I 
broke it directly. In savage races and in veiy early stages of 
civilization this tendency to eject the feeling of effort takes the 
form of endowing objects with activity like our own wills 
(fetichism); later the tendency appears as polytheism, where 
different minds are believed directly to control phenomena. 
Thus thunder is regarded as the voice of God, and in the philos- 
ophy of the scholastics angels were supposed to guide the planets 
in their orbits.^ The relics of this anthropomorphism are found 
in the idea of force.* 

» J. E. Erdmann, A Bistonj of Philosophy, ed. W. S. Hough, 1890, i. 429. 

Cf. Auguste Comte, Cours de philosophic positive, Sth ed., 3894, j, 7-39; v, 
1-237. 

* Cf. Max Ven\om, IrrilabilUy, 1913, pp. 19-20; Karl Pearson, The Gram- 
mar of Science, 1892, cli. iv. 
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The feeling of activity here referred to cannot be used as an 
argument for the reality of force, because it is probably possible 
to resolve this into sensations of movement of our bodies, tlius 
making the feeling of activity an illusion. 

But, even if there is a feeling of activity given in our con- 
sciousness, of course this does not prove that a stone or the 
planets move as the result of such an activity; they may or they 
may not. The stone in our example may move because I will it 
move, or it may move beeause another physical event, the 
vement of my arm, which is itself determined by still otlier 
physical events, determines it to move. 

If we say that the planets move, and that the stone moves 
because something like my own activity is imparted to it, we 
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dent he wou*d say nothing. For what does he mean by produc- 
tion? Can he give any definition of it, that will not be the same 
with that of causation? If he can; I desire it may be produc’d. 
If he cannot; he here runs in a circle, and gives a synonymous 
term instead of a definition.” * 

The idea of force, then, is open to suspicion from its mode of 
derivation; the feeling of activity from which force is derived is 
probably nothing that can be held to be actually observed. 
Moreover, when we try to tell what we mean by force we are un- 
able to say more than that there is a sequence of events which 
occur regularly and maybe necessarily. As to the necessity of 
the sequence we shall have more to say. It is apparent that the 
word Jorce does not help us. 

There is one more possibility contained in the simple example 
of a stone hurled at a window. You may say that, although the 
stone does not move by its own will and although my arm does 
not impart force to it, yet the real force at work is my purpose to 
break the window. This is what is known as a final cause and is 
different from the kind of force or causation we are now con- 
sidering. We shall have to return to this many times. At pres- 
ent our purpose is to show that the Jaws of motion of bodies in 
the physical world are not necessary truths. Of course if final 
causes, our purposes, are operative in the physical world, the 
laws of motion are not necessary truths; yet these are to a cer- 
tain extent true. Wlietlier causation is to be ultimately resolved 
into final causation is a subject we shall have to consider, but at 
present we may postpone tliis. 

I tliink, tlierefore, we may conclude that tlie idea of force 
adds notliing to tlie conception of causation or of causal or 
scientific law. As Karl Pearson says, “Force ns cause of motion 
is c-xactly on the same footing as a tree-god ns cause of growth 

* David Ilume, A Treatise of Human Nature, cd. L. A. Selby-Biggc, 18^, 
pp. 7C-77. (Quotwl by courtesy of Uic deJcgalcs of Uie Clarendon ^ress. 
London.) 
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both are but names which hide our ignorance of the xohy in the 
routine of our perceptions.” * But if we remove from our idea of 
cause any conception of activity, we have left only the concept 
that cause is the necessary law, or laws, of the sequence of 
events. Let us, then, return to our example. 

We have seen that the motion of my arm is an event which 
precedes the motion of the stone and is considered as tlie neces- 
sary cause of the motion of the stone. Now, my arm is part of 
my body and my body is part of the physical world. So the mo- 
tion of my arm must be preceded by some other motion, and 
that by some other, until we get back to a first motion. But we 
can neither conceive of a first cause nor conceive of the world as 
governed by necessary causation without thinking of a first 
cause. This is, of course, Kant’s difficulty, which may be 
found in Ws Kritik der reinen Yemunjt, the third antinomy. 
Therefore as long as you hold that the idea of causation involves 
necessity you will be involved in this contradiction; so if the 
causal law cannot be stated without the concept of necessity it 
appears to be unintelligible. Before trying to solve this prob- 
lem, let us consider another dfficulty, which we can best do by 
exammmg other examples of causation. 


■When one stimulates by an induction shock the nerve of a 
nerve-musde preparation from a frog, the muscle contracts, 
yie electric stimulus is m some sense the cause of the contrac- 
tion. But the muscle may be made to contract by suddenly 
pressing the nerve, by chemical stimuli, and by heat. Are aU 
hesc powers, electric, mechanical, chemical, or other stimula- 
tion of tlie ners-e causes of the contraction of the muscle? 
Looked at more closely, it appears that a part of this process 
aluch we cal contraction of muscle depends on the pLious 
condition of the nerve and muscle. The stimulus would Lt have 


Pearson, The GroiriTnar of Sdenee iroo 
K. anil C. Black, Ll.l . London ) P' 
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produced its effect if certain atoms in the molecule of the muscle 
substance had not been in a peculiarly labile position; if certain 
chemical processes had not taken place in the course of the 
growth of the muscle, the stimulus would have produced no 
effect. The conditions existing prior to the application of the 
inductive shock are, then, part of the cause, or the necessary 
condition of the action of the cause. Again, these chemical pro- 
cesses of growth are conditioned by other prior processes, such 
as the digestion of food; and this again is conditioned by plant 
life, which transforms inorganic into organic matter suitable for 
consumption by the frog. So we see that the reaction of the 
muscle is determined by processes which are very remote, 
which are, in fact, the conditions of aU the rest of the universe; 
but in this sense ideas of cause and of necessary causation be- 
come so spread out as to mean nothing, for if you should under- 
take to tell the cause of the contraction of the muscle you would 
theoretically have to enumerate in detail all the past history of 
the universe.* 

Moreover, it is often impossible to state what is the cause of 
an event. If you put anhydrous carbonate of sodium in a 
beaker and add hydrochloric acid, carbon dioxide gas will be 
generated. Hydrochloric acid is the cause of the event. Now 
put hydrochloric acid in a beaker and add carbonate of sodium. 
Again will carbon dioxide be generated, but this time carbonate 
of sodium is the cause. Has the process, then, two causes or 
none at all? asks Verwom. For our ne.xt e.\periment we mil put 
carbonate of sodium and hydrochloric acid in ether solution. 
There is no reaction, yet both causes are present, I\'hen water 
is added, carbon dioxide is again formed. Hence water is the 
cause. So one and the same process has many causes or none at 
all. In trutli, Uic idea of cause is meaningless. IMiat we find 

' Vero-om. IrntalUi!!/. PP. F. IT. Bradky, /fpr<-onin« ami 

1803, pp. 54-01. 
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are the necessary conditions or laws under which the process 
takes place. 

Let us, then, says Verwom, throw over all attempts to use or 
define eause and say that what we really mean by causation is 
the formulation of necessary laws of the conditions under which 
phenomena occur. Of course we do not escape in tliis way from 
the difficulty, already noticed, that causation or causal law be- 
comes merely the enumeration of all events in the history of the 
universe. This leads us to Mr. Bradley’s criticism that such a 
view of causation is meaningless, to which we shall soon return. 
But I think we must admit that, supposing causation involves 
necessity, there is no escape for us. 

But for scientific purposes, for all practical purposes indeed, 
this difficulty is more apparent than real; theoretically it is of 
great importance. Thus in our examination of the idea of 
necessary cause we have found, with Hume, that force seems 
to mean only the observed sequence; so that causation signifies 
that every event is determined necessarily by other events, 
usually prior in time. But this concept of causation involves us 
m Kant’s antinomy, and in the difficulty that causation resolves 
Itself into the enumeration of everything that is, or has hap- 
pened, a process which is practically impossible if not logi- 
cally so. 


Let us take another example of causation. If we give Smith 
dose of arsenic and assert that it will necessarily cause his deatl 
tins statement has meaning, from one point of view, only if w 
can enumerate all the conditions of the universe and know tha 
nothing will interfere. For example, the existence and influenc 
of the planet Mars is one of these conditions. But I think w 
may conceive of the annihilation of the planet Mars and yt 
feel certain that Smith will die, other conditions remaining th 
same. Again, suppose Smith is locked in a cell witli his dose t 
arsenic in his stomach; the rest of the universe has small part i 
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the ultimate result. Thus by taking events as separated, for 
scientific and practical purposes, from the rest of the universe, 
the conception of causal law as descriptive of the way events 
occur can be of great scientific value. And this is really just 
what science does. The theoretical difficulty, that it is impos- 
sible to enumerate all the conditions, still remains; and, if we in- 
sist that scientific laws are necessary, I think there is no escape. 

Let us then leave out the idea of necessity and see what will 
happen. We may safely say that Smith, locked in the room, 
will probably die. The probability under the conditions we have 
assumed amounts more nearly to certainty than what we usu- 
ally call certainty in daily life. So if we say that the axiom, 
every event has a cause, means that every event has laws or 
conditions such that if certain conditions are given it is ex- 
tremely probable that certzm other events will occur, then most 
of our difficulties will vanish. 

“The possibility of causal laws merely means that there is a 
certain amount of unity in the world, which, on further investi- 
gation, is found to take the form of a set of more or less isolated 
groups within which laws hold. In virtue of this fact the world 
is not a perfect chaos in which nothing can be legitimately ex- 
pected at one time rather than another, but it is subject to cer- 
tain laws such that the happening of one event or set of events, 
when known, has a legitimate influence on our expectation of 
the occurrence of other events. The fact that our knowledge 
of tlie occurrence of the events B strcngtliens our expectation of 
tlie occurrence of the events C, and tliat there were events A 
which, had tliey been known to have happened, would liave 
strengthened our expectation of tlic events B and so on, presents 
no vicious regress. In fact tlicre is no real analog)’ between 
causal explanation and logical proof. The only sense in which 
causal laws explain is that tliey simplify. Tliey do not show us 
why an event happens in terms of some event or law that is self- 
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evident, for one event lias no distinction from another to corre- 
spond to degrees of self-evidence among propositions. What 
they do tell us is that we can hope to know with some certainty 
what will happen where and when we cannot have or do not 
wish to have direct experience. It is in this sense that it is right 
to insist with Mach that their value is an economic one, whilst 
at the same time we definitely take our stand against the Prag- 
matists and deny (a) that this is what is meant by their truth, 
and (6) that it is a test of their truth. It is because it is true that 
they are of a certain definite nature, that they are of economic 
value to thought, and it is because predictions made by them are 
found to be verified by experience, that they are believed to be 
true. In this sense of explanation, which is the only one that 
causal laws will bear, the Kantian antinomy leaves them un- 
touched.” ^ 


With this statement of causal laws I think we can agree. I 
s ould prefer to leave out the word cause and call them scien- 
ce laws; a^nd I am not sure that justice is done to pragmatism. 
But unqualifiedly we may say that such a view of scientific law 
does escape the criticism of Kant, and that in so far as it is 
it also avoids the difficulty of Mr. 

the probabffitrheirisT'Z.^'' 

1 -I ^ '=artain than any cer- 

certainty nrariy disapp^am'*“‘^'‘“" probability and 

force fmm 11 , ^ view incidentally banishes 

I sa™ rf “g of force, 

nc saw, was difficult to grasp. ^ 
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Wilhelm 1014, pp. 158-159. Cf. 
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believes that these laws do govern reality in a rigorous, mathe- 
matical sense, so that all physico-chemical systems in the world 
are necessarily determined by the laws of statistical mechanics. 
We have seen that these laws rest on the laws of motion. An 
examination of the first law of motion showed that this law is 
not self-evident but is a generalization from observation of nat- 
ural facts, that it is a consequence of the general law that every 
event must have a cause. This general law, we found, could be 
stated intelligibly only in this form, that events are linked to- 
gether by probable laws which serve to simplify experience. 
These scientific laws have, to be sure, a very great degree of cer- 
tainty and do give truth; they are not, however, a priori truths. 
It follows, then, that there is much probability that any given 
system in the world will be governed by the laws of statistical 
mechanics. It cannot he heW, however, that any event mtisi be 
so governed. Hume and Broad convincingly show that physical 
causation means only the probable expectation of the sequence 
of events.^ No mechanical view of life is, then, of an a priori 
necessity, and in so far as the mechanistic view is founded on 
this assumption it falls. Even in a view of causation founded on 
physical prenuses there is not of necessity Jack of room for final 
causes. The theory that causation means probable expectation 
preserves the practical value of scientific law. But, so far as we 
have gone, it leaves the world very much as before: it may be 
held that probably the world of science is as science describes it, 
although not necessarily so. And so we reach the second part of 
our problem : "What reason is tlicre for thinking that tlie world is 
not what science holds it to be, a non-mental reality indepen- 
dent of mind? 

By examining tlie concept of causation on whicli the rigoroiis- 
ness, the necessity, of formula; like those of Gibbs depends in so 

* It is not intended to imply that simuitaneous causation is impossible. 

Sec Broad, Perception, etc., p. 129. 
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far as they are held to apply to reality, we liave seen that the 
necessity vanishes and a very great probability takes its place, a 
probability that for all purposes of daily life, for those of science, 
and for Mr. Bertrand RusselPs money-market is as reliable as 
the idea of necessity. But this change in the idea of causation is 
of the greatest philosophical importance, for the conception of 
physical law as probability makes room for a world made up of a 
number of individual minds which are “striving to do some- 
thing, which are acting according to their own inner natures, 


which are living out their own individual purposes. The idea of 
necessary causation excluded all teleological, all purposeful, 
activity from the world, at least from the world of physics. So 
there emerges the possibility of a theory of reality which holds 
that all existence is mental; that purpose, striving for an end, is 
the essential activity; that the world of science is this activity 
m so far as it has become fixed. The probability of the sequence 
of events is the probability that this fixed way of acting will not 
be broken But new ways of acting may be formed and all old 
ways may be gradually modified; true evolution may take place. 

Inded r so ardently de- 
life th ^ even more expUcitly in his 

i-p. brisit” “ 
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were something really wild in the universe which we, with all 
our idealities and faithfulnesses, are needed to redeem; and 
first of all to redeem our own hearts from atheisms and fears/* ^ 

Let me state the problem again from a slightly different 
angle. We have seen that the world of orthodox physics is a 
world of something, either energy or a substance carrying 
energy, which is independent of mind but which in a way gives 
rise to mind and causes the ideas we have in our minds — our 
sensations, feelings, thoughts. If physical causation is neces- 
sary, then there is no room in such a world for the activity of 
mind. Physical causation is not necessary but is a very prob- 
able sequence. We have thus far, then, merely reached the 
point that there is logically room even in this physical world 
for events not physically caused, there is room for the activity of 
mind. Are there any positive reasons for thinking that mental 
activity is a part or the whole of reality.^ Is there any reason for 
thinking that the substance of physics is really mind, that the 
laws of physics are the laws of the permanent reactions of mind, 
that the world is a mental world? Or must we conclude that 
physics is right, that reality exists independent of mind and 
that the world is probably, though not necessarily, to be de- 
scribed in the terms used by Goethe? Or, possibly, must we 
conclude that there is no answer? These problems may be ap- 
proached through an examination of the physical theory of a 
world which exists independent of mind. 

* James, The Will io Believe, and other Essays in Popular Philosophy, 1897, 
p. 61, (Quoted by courtesy of Messrs. I<ongmans, Green, and Company, New 
York.) 



CHAPTER V 

REALITY INDEPENDENT OF MIND 

You will remember that, whether we accept the atomic theory 
or the energetic theory, we get a new picture of reality; the 
world of physics is no longer inert and passive, it becomes a 
world of intense activity. Whether this physical world even- 
^ from the point of view of science, to be a world 

semhodied energy or of substance carrying energy is for our 
present purpose a matter of indifference. The common and im- 
portant aspect of both theories is that some kind of substance, 
whether matter or energy, is the ultimate reality; that this 
ties of space and time produces for us all the quali- 

of tbf* A world the redness, hardness, weight, size, 
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world is dualistic, that mind exists and also matter which is in- 
dependent of the fact that any mind thinks it. The extreme 
view of physical reality need not detain us long, not only be- 
cause its argument is manifestly absurd but because of the more 
fundamental criticism applying to both interpretations - — that 
a world independent of all mind is inconceivable. 

In the materialistic theory certain statements are made about 
this physical world conceived as an explanation of all reality. 
(1) Starting from a non-mental world of, let us say, electrons, 
we finally get the mind of the physicist or observer; (2) it is also 
assumed that the physical world is a closed system in which 
matter and energy are sufficient to account for all occurrences, 
even motions of our bodies, and that all matter and energy are 
in this way used up. But even for physics minds or at any rate 
thoughts exist, at least as phenomena. So the question imme- 
diately arises, How can physical science taken in its broadest 
sense account for minds? 

One of the most common explanations is that we know mole- 
cules and physico-chemical energy exist. We must th ink of na- 
ture as a uniform process; we cannot think of an absolutely new 
kind of being as resulting from this process; therefore mind must 
be some form of physico-chemical process. But this argument 
from continuity is a double-edged sword that cuts both ways. 

If you start with the assertion that mental entities exist, and if 
nature is uniform, then going down the scale you must suppose 
that in some way electrons are mental entities. If you say tliat 
both minds and electrons exist, then you must suppose that 
electrons carry minds and you give up a true physical explana- 
tion. So the argument from the continuity of nature does not 
help the materialist in the least. 

Moreover, a much more serious difficulty is involved. The 
conception that mind is a mode of motion is unintelligible. 
Starting at one end of the process of evolution you have cloc- 
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Irons in motion; but wben you reach the other end you have a 
mind which in some way atUiins truth, you have pleasures, 
pains, loves, hates, fears, scientific truths, ideals of conduct. 
Now, a pain, a toothache, is not a motion of electrons or mole- 
cules. The motions of electrons form a closed system; all tlieir 
matter and ener^ are used up and accounted for in the various 
parts and activities of our bodies, nothing is left to make a pain. 

ut even if we could conceive of something left over, so to 
speak, yet we cannot conceive of the motion of molecules being 

apam; a spiral motion or a more ample vibration or a rotary mo- 
tion IS not a pain.' 

The detailed criticism of attempts to get round this difficulty 
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experience which are found to work, which help us to control ex- 
perience, Science ordinarily assumes that reality exists inde- 
pendent of all mind. It is necessary, therefore, that a complete 
scientific theory should state intelligibly how such a reality can 
be known. This problem may perhaps be best approached 
through Bishop Berkeley’s criticism of the concept of a material 
reality, an excellent exposition of which has been given by 
Josiah Royce.^ 


Berkeley’s criticism is, in brief, that we know external objects 
only through ideas or perceptions or thoughts. Thus a chair is 
described as having certain qualities: it is red; if beaten with a 
stick it emits a dull sound; it gives forth a certain odor; if 
touched by the tongue it will give a certain taste; it has a certain 
temperature; it is hard, heavy, of a definite shape. Some of 
these qualities, as sound, taste, smell, and color, are considered 
unanimously by common sense, by physics, and by Berkeleyan 
idealists as being ideas or perceptions in the mind of the observer 
and not as real properties of the object. Thus, if we examine the 
chair through a microscope the color changes; to some who are 
color-blind the red does not exist. Moreover, a cloud at a dis- 


tance appears red; if we enter it there remains only a gray mist, 
color is not in the object but in the mind of the observer. Sound 
is not a quality of the chair; certain vibrations perhaps are, but 
the idea of a symphony is not merely vibrations, it is somethmg 
mental. Taste and smell cannot belong to the object, for they 
depend on our own minds: if we have been eating lemon 
coffee will taste sweet, if we have been eating candy it will taste 
bitter. If we come into the house from the fresh air, all sm ^ 
close and musty; but to those who have been indoors air is 
sweet. If we warm one hand and cool the other, the air may 

■ George Berkeley. A TreMse 

edge, 1710 (Worke. ed. A. C. WW- ’■ jj The Spirit 

between Hylas and Phxlonous, 1713 PP* . THwilism ” 

of Modem Philosophy, lSf)i,\ecluTer.t. Keality and Idea 
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feel cold to one hand and warm to the otlier. These secondary 
qualities, then, are ideas in the mind of the observer, not per- 
manent properties of the object. 

But what of the other qualities of the chair, its size, shape, 
weight? These appear to be real properties of the object. But, 
says Berkeley, ask yourself, I pray you, what you mean by size 
and shape, by the fact that objects exist in space. You mean 
simply that under certain conditions you get an idea of a cer- 
tain space. This is the result of experience and of the laws of my 
mmd, but the only way 1 know space is through the idea I have 
of It; likewise I know weight only through ideas. So all the 
qualities I attribute to the chair are known only ns ideas. If 
there is more to the chair than ideas and the laws of ideas, I can 
never Imow it, for alt knowledge is knowledge of ideas. “Some 
truths there are so near and obvious to the mind that a man 
need oidy open his eyes to see them. Such I take this important 
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world? At first sight it would seem as if Dr. Johnson were right 
in holding that the real is distinguished from the non-real imme- 
diately, imequivocally, and without possibility of doubt; but, 
when one tries to point out on what this certainty is founded, 
difficulties arise. If we pause to inquire how those ideas which 
we attribute to reality differ, if at all, from those of the imagina- 
tion, and to ask in what our belief in external reality consists, we 
shall get many hints for solving our problem. We shall be able 
to see how hard it is to detemune by any intrinsic criterion just 
what we believe belongs to external reality and what to internal 
reahty or imagination. 

The problem of a reality which is other than the mere private 
flow of fancy may be separated provisionally into two aspects 
which ultimately resolve into one — the beh'ef in other minds 
and the belief in a material world. Either of these beliefs sup- 
poses a reality, a stuff, a something that persists and acts and 
exists, other than the idea or min d or thought conceiving it. 
This something may be called substance, and is so called by Dr. 
Santayana for instance. It is this substance that, according to 
Dr. Johnson, would, I suppose, distinguish, would furnish the 
mark, between real and imaginaiy ideas. When we search for 
what intrinsic marks this substance exhibits we meet difficul- 
ties, and especially when the substance is held to be different 
and distinct from all minds. Let us, then, examine this belief in 
external reality, in substance whether material or immaterial, 
keeping in mind the two provisional aspects — the belief in any 
external reality and the belief in a material external reality. 

The ultimate reason for our belief in any external reality is 
that we believe all our ideas arc real unless something forces us 
to disbelieve in them. Most children in my day helicved in tlic 
actual existence of Santa Claus. Only bitter experience makes 
this belief untenable. As Spinoza says: Let us conceive a bo\ 
imagining to himself a horse, and taking note of noUiing else. 
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world? At first sight it would seem as if Dr. Johnson were right 
in holding that the real is distinguished from the non-real imme- 
diately, unequivocally, and without possibility of doubt; but, 
when one tries to point out on what this certainty is founded, 
difiiculties arise. If we pause to inquire how those ideas which 
we attribute to reality differ, if at aU, from those of the imagina- 
tion, and to ask in what our belief in ejcternal reality consists, we 
shall get many hints for solving our problem. We shall be able 
to see how hard it is to determine by any intrinsic criterion Just 
what we believe belongs to external reality and what to internal 
reality or imagination. 

The problem of a reality which is other than the mere private 
flow of fancy may be separated provisionally into two aspects 
which ultimately resolve into one — the belief in other minds 
and the beh'ef in a materia] world. Either of these beliefs sup- 
poses a reality, a stuff, a something that persists and acts and 
exists, other than the idea or mind or thought conceiving it. 
This something may be called substance, and is so called by Dr. 
Santayana for instance. It is this substance that, according to 
Dr. Johnson, would, I suppose, distingm'sh, would furnish the 
mark, between real and imaginary ideas. When we search for 
what intrinsic marks this substance exhibits we meet difficul- 
ties, and especially when the substance is held to be different 
and distinct from all minds. Let us, then, examine this belief in 
external reality, in substance whether material or immaterial, 
keeping in mind the two provisional aspects — the belief in any 
external reality and the belief in a material external reality. 

The ultimate reason for our belief in any external reality is 
that we believe all our ideas are real unless something forces us 
to disbelieve in them. Most children in my day believed in the 
actual existence of Santa Claus. Only bitter e.xperience makes 
this belief untenable. As Spinoza says: “Let us conceive a boy 
imagining to himself a horse, and taking note of nothing else. 
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As this imagination involves the existence of the horse, and the 
boy has no yercepiton which anmds its existence, he will neces- 
sarily contemplate the horse as present, nor will he be able to 
doubt of its existence, however little certain of it he may be. I 
deny that a man in so far as he imagines {percipii) affirms noth- 
ing. For what is it to imagine a winged horse but to affirm that 
the horse (that horse, namely) has wings? For if the mind had 
nothing before it but the winged horse it would contemplate the 
same as present, would have no cause to doubt of its existence, 
nor any power of dissenting from its existence, unless the imag- 
ination of the winged horse were joined to an idea which con- 
tradicted (tollit) its existence.^* » 


But our experience does contradict winged horses; and finally, 
by the various contradictions of reflective thought, we reach a 
view that makes possible a formal doubt of the existence of all 
save thought, not the Cogiio ergo sum of Descartes, but mere 
thought, mere experience, the fact that there is some kind of ex- 

f to contra- 

dict It that this present thought we now have exists and is real. 
Actually of course, we believe more than this; we believe in our 
orm mmds as some sort of entities, and in other minds just as 

mXv V' and also in the objective 
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held that the real is what is independent of our wills and that 
this independence is a mark of external reality. If we consider 
any concrete object in the physical world, as a chair, one aspect 
is at once apparent: the idea of the chair comes to us under 
proper conditions independently of our wills. But, as Royce so 
vividly points out, mere independence is not enough, much that 
is wholly mental is just as strikingly independent. “The lonely 
wanderer, who watches by the seashore the waves that roll be- 
tween him and his home, talks of cruel facts, material barriers 
that, just because they are material, and not ideal, shall be the 
irresistible foes of his longing heart. * In wish,’ he says, ‘I am 
with my dear ones, but alas, wishes cannot cross oceans ! Oceans 
are material facts, in the cold outer world. Would that the 
world of the heart were all! ’ But alas! to the rejected lover the 
world of the heart is all, and that is just his woe. Were the bar- 
rier between him and his beloved only made of those stubborn 
material facts, only of walls or of oceans, how lightly might his 
will erelong transcend them all! Matter stubborn! Outer na- 
ture cruelly the foe of ideas! Nay, it is just an idea that now 
opposes him, — just an idea, and that, too, in the mind of the 
maiden he loves.” ^ Stubbornness against the will is, then, not 
enough; mental facts are stubborn as well as material facts. It 
is a special kind of stubbornness that makes us think of certain 
ideas as external material realities. If the conduct of the maiden 
is regarded as something that may be observed by all minds, in 
the way a psychologist might observe it, then her stubbornness 
is held to be a mark of material externality : the maiden with her 
stubbornness becomes a real object. If the youth regards the 
maiden’s mind as something concerning merely himself and her, 
then her stubbornness is external to him indeed, it is real, but 
not necessarily a part of physical reality. If he should regard his 

* The SpirU of Modem Philosophy, VP- (Quotations 

are by courtesy of Houghton Mifflin Company, os n.; 
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idea of her stubbornness as perhaps merely his private opinion, 
then this idea of stubbornness would not have any external 
reality at aU. Stubbornness as a mark of externality means that 
it is a kind of stubbornness which is the property of several 
minds; that when it is a mark of material externality it is a stub- 
bornness which is common to you, to me, and to the object. 

The idea of a chair is also permanent, as long as my eyes are 
open and there is sufficient light and as long as my attention is 
turned to it; whereas ideas of the fancy come and go. But the 
remorse of Orestes is even more permanent: flight over land and 
sea, indeed sleep itself, hardly removes the accursed idea. 


Orestes s remorse, however permanent, may be a pathological 
remorse which has reality for him but is not recognized as a 
part of external reality except as illusion — unless it is known 
by other minds Permanency as an intrinsic character of an 
idea is insufficient to establbh belief in its reality. Of course 
permanency of ideas considered as a mark of external reality 
means more than this: it means that the object may be per- 
ceived by you or by me whenever the right conditions are ful- 
filled; It means that there is a permanent possibility of experi- 
encing an idea which is common to you and to me; and this 
implies that the object has some kind of permanent existence 
when neither you nor I perceive it. It means, in other words, 
that there is existence of some sort common to you and to me 

nnH frt 4->i« •' 


So It would seem that ideas which are common to you and to 
me and to toe object arc what we regard as externally real. 
Under certain conditions weget certain ideas; these we are able 
to describe to each otoer and finally to agree that we have these 
Ideas in common. But even this fact, that ideas of toe external 
world are held to be «>mmon property, is an insufficient cri- 
terion of axtomal reality; for a concept of mathematics - for 
example, toe idea that toe circumference of a circle bears a rela- 
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tion to the radius which is expressed by the formula 2 tt R — is 
common to both you and me but is not necessarily a mark of 
external material reality, for conceivably there might be no such 
things in the real world as circles. Nevertheless, agreement on 
the validity of such an idea makes it more than mere fancy. 
But the belief in its validity depends on another belief — on 
that of the existence of other minds. I/Ct us suppose that out of 
my fancy I construct a five-dimensional geometry. The reason- 
ing appears cogent to me and I hold it valid. Now let us sup- 
pose that mathematicians agree that such a geometry is a logical 
construction from given premises. Then my five-dimensional 
geometry has a validity apart from my private fancy. If others 
hold that my reasoning is faulty, then my geometiy is without 
validity, is mere fancy. Common agreement does, then, furnish 
a mark of validity of an idea which distinguishes it from mere 
imagination. But does this constitute a mark of its extra-mental 
reality? Is the real external world a five-dimensional one. a 
four, or a three? Do circles really exist? Only experience can 
answer this. We must for some reason believe that circles are 
real before we believe that these vaUd mathematical demonstra- 
tions are a mark of reality. Moreover, this belief that the valid- 
ity of a demonstration is given by common consent assumes 
that other minds exist, and as yet we do not know that such a 
belief is justified. Community of ideas, then, while distinguish- 
ing between private flights of fancy and a valid exercise of the 
imagination, does not, even if other minds are given, furnish a 
mark of external material reality. 

Nor are ideas of reality necessarily different in clearness, 
vividness, or intensity from those of the imagination. We can 
have just as clear an idea of a sea-serpent as of an ordinary 
snake, and our imagined picture may be just as vivid as reality, 
as is actually the case in dreams. But the sea-serpent is not held 
to be an e.vternal reality unless you and I agree that it is ex- 
temal. 
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And mere intensity is not an intrinsic mark of ideas. For in- 
stance, sensations of color can exist in various degrees of inten- 
sity, and my imagined ideas of these various sensations can also 
differ in the same way. Moreover, illusions and hallucinations 
show that vividness and intensity, as intrinsic marks of ideas, 
do not necessarily constitute what we call reality. It is only 
when ^ve agree that the object has these qualities that they be- 
come a mark of externality. 

There arc other qualities of sensations, of the immediate flux 


that we are considering. They all have extension, they have a 
certain “spatial quale"-, besides, they overlap — one is fading 
or departing, another is appearing. They have duration, a 
quasi-temporal quality which is not of course a developed con- 
cept of time any more than the spatial quale is our concept of 
space. It IS not generally agreed that these are qualities of sen- 
sation; tat, even if sensations do possess them, these quaUties 
are insi^cient to distinguish what is externally real from what 
IS not, for, again, dreams and hallucinations have these spatial 
and temporal quaUties. Only when they are regarded as com- 

mon to you and me and the object do they become marks of 
external reality. 

we^^r^n’' -I '^hieh 

an Lta io^ - is common to 

Tliisisan- ^ tlmir own individual tang. 

2ev is n -«>-ible quality. But tliis tamt 

tZ n I tliose ideas which we 

Si I l-allucinations and dreams, 

m lorn am g^crally cla.ed as ideas, ms subjective tlungs, caused, 
m X am still merely ideas; and so in alarge 

S to r V™ - 

su.se of touch, acconling to Jlr. Broad, U.ere is a 
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difference; touch gives more reality tlian any other sense; it 
furnishes the mind with ideas of a special kind which have 
greater reality, for if we can touch a thing it seems to us more 
real. Touch gives more reality because it presents ideas of 
geometrical form, and it is not unreasonable to suppose that the 
real world has geometrical form. These geometrical forms have 
a certain validity even as mere fancy. Do we not, then, in the 
sense of touch arrive at something that is truly real? So for Mr. 
Broad the sense of touch does give reality because it has imme- 
diacy; all other sensations are referred to it; it apparently gives 
verifiable information that is common to all. The ideas it fur- 
nishes are permanent and independent of our wills; they also fit 
in with all our experience. I believe that psychologically this 
account is largely true; but, unless ideas of touch giving geomet- 
ric form were common to you and me and the object, we should 
not think them marks of reality. If I said an object felt round 
and you said it felt square and another said it felt hexagonal, we 
should never think that touch gave reality. 

Ideas, mental contents, have still other characteristics; they 
are all tinged with agreeable or disagreeable or possibly indif- 
ferent qualities; they have values. The value of any content is 
in one sense my feeling toward the object, but in another sense 
it is part of the object. A human being as object of my thoughts 
is not merely a vivid, permanent unity of a mass of sensations in 
the usual use of the term; it is a unity that also has feelings of 
the agreeable or the disagreeable. Nor can feeling be restricted 
to human objects; apes, dogs, birds, snakes, clams, amcebse, 
have elementary feelings; at least it is impossible to say where 
feeling begins. For take the human germ-cells. Out of them m 
some way the human mind results. The germ-cells are them- 
selves perhaps organisms made up of still smaller organisms 
which may be so minute that they cannot be discerned by the 
microscope, as are some bacteria; and these organisms are in 
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turn composed of molecules and atoms and electrons. Where 
does feeling first arise? Here again my own private idea, my 
feeling, when considered as a content possessed by you and me, 
the amoebse, and the electrons, is a part of external reality. But 
this feeling, when it is regarded as a property common to several 
minds and to the object, may also be considered as a part of 
objective material reality. For, again referring to James: “Is 
the preciousness of a diamond a quality of the gem? or is it a 
feeling in our mind? Practically we treat it as both or as either. 


according to the temporary direction of our thought. ‘ Beauty,* 
says Professor Santayana, ‘ is pleasure objectified and in Sec- 
tions 10 and 11 of his work. The Sense of Beauty ^ he treats in a 
masterly way of this equivocal realm. The various pleasures we 
receive from an object may count as ‘feelings* when we take 
them singly, but when they combine in a total richness, we call 
the result the ‘ beauty ’ of the object, and treat it as an outer 


attribute which our mind perceives. We discover beauty just as 
we discover the physical properties of things.” ^ 

The linkage of those ideas that represent the external world is 
held to be different from mental sequences. Objects are found 
m causal relations, ideas in logical and purposive relations. But 
Uke Einstein’s theory of relativity. At first this is an idea in 
Einstein’s mind. He believes it true because it fits with what he 
thinly IS ei^erience. He is not able actually to prove it until he 
can bring it into accord with experiences that are common to 
you^d him, experiences of the behavior of planets, let 
us say. len this private idea becomes a part of our common 
experience it is attributed by both you and him to an external 
world but not till tlien. Thus it is witli all linkages of facts, 
^icj do differ, but tlie ultimate criterion of reality is that the 
linkage shall be common property. 
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Ideas appear active. Do_ ideas that we regard as belonging to 
the external world have any special kind of activity? This is a 
difficult subject. As has often been pointed out, the feeling we 
have when we think we are active, as for instance when we are 
striving to solve a problem and our whole being is tense, is 
largely a lot of sensations in the muscles of the head; but over 
and above this there appears to be a guiding principle. If we are 
seeking the answer to a philosophical problem, something dif 
ferent is going on from what happens when we are tiying to find 
ways and means for our next meal; it is different because ap 
parently it gives different results. This activity can be stated 
only as a creative process of the imagination, as purpose more 
or less explicitly defined in thought. It guides the changes in 
thought in a very definite way; it seems to be what brmgs about 
the changes. If it is mere urge, then it is not activity with a 
definite end in view; it is, nevertheless, essentially the same kind 
of thing. This sort of activity, which is a property of certam 
ideas, is often regarded as nothing but my subjective activity. 

But, when we look at the ideas which we call external or as 
representing externality, we find that they are active too. The 
electrons of some atoms are changing constantly m space and 
time; they are changing in accordance with certain principles 
that belong to the idea of electrons. They do not change, so far 
as we observe, because they put a definite goal before them- 
selves, but because there is in the electrons this kind of change. 
If you ask in what this activity consists, there is no answer ex- 
cept that it is observed change, unless you impute to the elre- 
trons something akin to the activity of conscious 
Everything is active and changing, thought and tilings. MTiat 
is activity? Well, it is either merely obsen-ed sequence com- 
mon to ideas both of the imagination and of objective reality, or 
it is activity of the same nature as we observe m our conscious- 
ness, -not sensation, perception, or feeling of cliange in the 
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body, but an immediate awareness of change in a given direc- 
tion, implying that something is active. The activity of ma- 
terial objects is that part of this activity which we believe 
eommon to you, to me, and to the object. 

If change is mere observed sequence, then what distinguishes 
the kind of change we attribute to the external is that kind of 
change which we find common to us all. But again, if change is 
of the nature of purpose, as I believe it is, then objective change 
is purpose which we observe as common to you and to me and to 
the object. 


It may be objected that to explain activity by reference to 
mind is explaining the known by the unknown, that it is using 
the result of evolution to explain the beginning. But even evo- 
lution is a system of ideas, we know its elements only through 
the exercise of our completed intellect; so in a sense all explana- 
tions of evolution involve the use of the final product, mind. The 
only way we can find out anything about experience is by observ- 
ing our ideas, which are in a state of what we call change. By 
observing this striving and change can we form any intelligible 
idea of what this change, this activity, is? I think we can, but I 
tok It can be stated only in terms of purpose or of blind striv- 
ing For even in blind striving there apparently must be a di- 
rretion. When this direction becomes explicit in consciousness, 
en 1 IS purpose. Change taking place ’ is a unique content 
0 ei^erience, one of those ‘conjunctive ’ objects which radical 
empiricism seeks so earnestly to rehabilitate and preserve. The 
sense of .activity is thus in the broadest and vaguest way synony- 
mousnahaesenseoflife.’ . . . Bare acti^ty would ius be 
prcdieable though there werenodcfinitedirection,noactor,and 
ni movement, or a wild Ideenjlnchi, or 

R ap od, c dcr WaI,mekmn,gen, as Kant would say, would con- 
stitute an active ns disUiiguishcd from an inactive world.” ‘ 
James, Essoya m nadteal Emjnrieum, pp. 101-103. 
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“If we take an activity-situation at its face-value, it seems 
as if we caught in flagrante delicto the very power that makes 
facts come and be. I now am eagerly striving, for example, to 
get this truth which I seem half to perceive, into words which 
shall make it show more clearly. If the words come, it will seem 
as if the striving itself had drawn or pulled them into actuality 
out from the state of merely possible being in which they were. 
How is this feat performed? How does the pulling pull? How 
do I get my hold on words not yet existent, and when they come 
by what means have I made them come? Really it is the prob- 
lem of creation; for in the end the question is: How do I make 
them he? . . . Sustaining, persevering, striving, paying with 
effort as we go, hanging on, and finally achieving our intention 
— this is action, this is effectuation in the only shape in which, 
by a pure experience-philosophy, the whereabouts of it any- 
where can be discussed. Here is creation in its first intention, 
here is causality at work.” ' Once more, whatever the nature of 
causahty or change, the fact that it is common property is what 
constitutes its externality. 

One more characteristic of ideas must be mentioned, and this 
is the fact that experience, the flow of ideas, is possible only 
through an activity of thought. If I am absorbed in my prob 
lems, the noises of the street are banished from consciousness; 

I may even look at the chair and not see it. Psychology shows 
us that the physical conditions for the formation of double 
images of objects must often exist, altliough ViC usually sec o 
jects as single; furthermore, that we may learn to atten to icse 
double images and train ourselves to see them. V>c Imbitua y 
neglect tlie blind spot in our retina, though by suitable atten- 
tion ve may become conscious of it If I am absorbed m tlie 
contemplation of God, tlie facts of science and perhaps even 
tliose of evil and suffering cease for me to exist. If I am enjoy- 

> JnmM. Eimvi in Radiml Empiricism, pp. 181-184. 

» Jnmes. rtycholm- 24<1-200- 
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ing a sunset, the theory of cosmic evolution is not usually pres- 
ent to my consciousness. As for the amoeba, if it be supposed to 
have mentality at all, most of what may he present to me is im- 
possible for it. The very material of experience depends, then, 
in part on the way mind reacts. When we say a chair is really 
there, we imply that your min d and my mind react in the same 
way and get from the reaction a similar result. If it is merely 
my personal reaction I do not call the idea external. 

So we believe that our ideas represent an external reality, 
primarily because all ideas are believed in as real unless some- 
thing prevents. Experience forces us to doubt that all our ideas 
are real, and gradually we find out that those which have a 
vivid, intense tang of immediaey, which ate also permanent, 
causally active, stubborn, and referable to the sense of touch, 
are more likely to be real. It is only when such ideas are found 
by experience to be common to you and to me and to the object 
that they are accepted as marks of objective reality, as having 
substantial, material existence. 

In that perceptual part of my universe which I call your 
body, your mind and my mind meet and may be called con- 
ermmous. Your mind actuates that body and mine sees it; my 
thoughts pass mto it as into their harmonious cognitive fulfil- 

men , your emotions and volitions pass into it as causes into 
tlieir effects. 


“But that percept hangs together with all our other physical 
pereepm. They are of one stuff with it; and if it be our »mmon 

kvsT'JT’r stance, your hand 

end W T " hold of the otlier 

obte. • “‘her. Can our two hands be mutual 
bj«ts m this expenenee, and tlie rope not be mutual also? 
mat IS true of tlie rope is true of any otlier percept. Your ob- 
jects arc over and over again the same as mine.” ■ 

■ Janie, E„ay. in liadicnl Emptneim,. pp. 78-70. 
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It may be said that the external ideas of electrons in motion 
are agreed by all to be common ideas and so really to constitute 
reality, whereas some of these other ideas, as activity and per- 
sonality, are not regarded as marks of externality. What is by 
common consent called real is electrons, not minds; for the 
agreement of all minds is what constitutes the final test of 
reality. Now this test itself rests on the agreement of all minds 
that other minds exist; that other minds exist is apparently a 
deduction from experience by an argument from analogy, and is 
really an argument in a circle. So this belief in the actual exist- 
ence of the world of electrons is dependent for its proof upon the 
existence of other minds. If you deny the existence of the men- 
tal, then the material world vanishes. Even for science other 
minds are necessarily assumed to be real. 

We believe, then, in this externa! material world largely be- 
cause we believe in other minds, or at least in another mind* 
How do we come by this supposed knowledge of other minds? 

I imagine the answer is somewhat as follows: Although it is dan- 
gerous to dogmatize about the mind of an infant, we may per- 
haps form some vague idea of its general outiines and describe 
tentatively how the belief in minds and in bodies is actually 
evolved. We may picture to ourselves tlie mind of an infant as 
a bustling, buzzing **blooni of confusion.** In this confusion all 
sorts of sensations from what we call the material world, and 
from its own body in the form of pains, agreeable and disagree- 
able feelings, and strivings, form a whole in whicli parts arc not 
as yet discriminated. But this whole is all real, and equally real. 
There is no question of mind or body or of diiTcrences of any 
sort. For the infant a certain part of tliis total confusion, a cer- 
tain group of sensations, acquires great interest, its moUicr 
at feeding time. It begins to observe tliis interesting part of its 
universe and gradually to discriminate it from oUier parts, 
from tlie cliair in whicli it is confineti, for instance. It observes 
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m a vague way that its mother acts differently from the chair 
Gradually, either by bemg taught or by instmctive tendency, 
the infant imitates its mother, it smiles, it begms to make ges- 
tures like its mother, to talk In this way it gets new and, pre- 
sumably, agreeable experiences When it explores its chair, no 
such active pleasurable experience results Little by little it be- 
gins to form an idea that a part of its total reality, its mother, is 


more active and pleasurable than another part, the chair 
Moreover, the mfant by its own activities and by imitation 
begins to get an idea of its own body as a more mtimate, m- 
terestmg, pleasurable or pamful, part of reality than the chair 
Gradually the idea of its mother emerges as a being similar to 
itself, as a reahty that also enjoys A chair is not like these as- 
pects of reahty By a continuance of such processes the idea of 
Its own mind as somethmg private and mtimate, of its body as 
less private, grows up, but at the same time the notion of its 
mother as having a body like its own arises, and eventually the 
belief that its mother’s body has mmd 


It does not seem to me probable that these processes are dis- 
tmct I do not think that the mfant forms an idea of an external 
body like lU mother and then attributes mmd to this body All 
goes on simultaneously But unless m its total reality, all of 
which IS at first equally real, it discriminated both mind and 
body. It would not conceive of its mother as having mind 
Therefore the belief of the mfant m reality as a whole is, as 
Spinoza said, an instinctive belief Its beliefs m mmd and body 
are interdependent, not self-conscious, mductions from experi- 
ence unless both inductions were made, neither would hold 
Our belief m external reality is tims a threefold affair an in- 
slincUi e belief that all experience is real, a belief in minds winch 

depends on a be lef in bodies, a belief in bodies which depends on 
a belief m minds 


So mj knowledge of your mind, boUi genetically and actually. 
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is derived from knowledge of your body. We have reached a 
curious stage in our proceedings. The real material world is a 
certain kind of ideas common to you and me; but I know you 
through your body. do I postulate your mind? Because 

I see your body acting in a certain way. Its gestures, facial 
movements, words and conduct generally, are ‘expressive*; so 
I deem it actuated as my own is, by an inner life like mine. 
This argument from analogy is my reason^ whether an instinc- 
tive belief runs before it or not.” * 

Belief in the external objective world depends on belief in 
other minds, and belief in other minds depends on belief in the 
external world.^ This account of our belief in objective reality, 
then, assumes other minds. But, these assumed, if knowledge is 
possible, then minds have common objects; which means that 
this idea of a chair that is in my mind is also in yours, that our 
ideas are conterminous, that my mind is part of your mind and 
your mind part of mine, and that the object also exists and is 
like my idea. The world thus becomes a mental world in which 
certain ideas belong to you and to me and to an object. Such 
ideas are what we mean by material existence. Before such a 
conception can be made to appear more than a mere assertion 
we must show (1) that the world is mental, (2) that minds exist, 
and (3) that objects exist which are actuaUy mental existences. 

This account of the psychology of our belief in reality, and 
especially in external reality, calls attention to several points 
wish to emphasize. In one sense oU must a^ee that my knowl- 
edge of reality is given in ideas. But, looking at ideas, we see 
that they differ, as in general imaginary fires differ 
fires. When we ask what the distinction is we come to cu 
ties. There is no intrinsic mark in the ideas themselves wkch 
serves in all cases to distinguish one kind of idea from another; 


; «... -i* 

see C. Dellsic Bums, The Caniact betmxn Mirtda, 19-3. 
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it is by a general induction from experience that we build up a 
conception of certain of these ideas as being more real than 
others. The chief grounds for this induction are that some of 
our ideas are permanent and behave in a different way from 
other ideas and apparently are common property. lATien one 
asks how it is known that any ideas are permanent and common 


property, there is no answer. Yet we believe in their reality, as 
Spinoza says, because there is nothing to prevent it. 

I have insisted on this psychological analysis because I tliink 
it shows how our belief in external reality and in material 
reality is actually built up, and because it shows that, psy- 
chologically at least, this belief is an induction from experience 
and has no o priori validity. Now I want to go a step further 
and assert that this is aU the validity it has; to affirm that what 
IS given in experience is ideas; to maintain that by reflecting on 
experience we may form a theory to explain it, but that the test 
of this theory is that it makes experience more intelligible. We 
cannot get outside of experience in order to compare it with our 
Idea and determine whether the idea is false or true. So our be- 
le m an external world is necessarily arguing in a circle. Start- 
ing with experience, we get back to experience. We can show 
what experience probably Is; we cannot prove that the probabil- 
ity IS trae. All Uiis is what Dr. Santayana calls a “malicious” 
psy 0 o^ t IS done with a purpose, which is to assert that 
this psychological analysis is the truth about reaUty. 

hat this account is true rests on another assertion for which 
we must give reasons, - that a non-mental world is nnintelU- 
gible. tie must, moreover, give reasons for the assumption 
Umt oUicr minds and objects exist. The grounds for tliese state- 
ments will graduaUy appear; at present, if we accept Berkeley’s 
posi on. we are shut up in our own minds. But “the incredibil- 
ity of such a plulosophy is flagrant. It is ’ cold, strained, and 
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unnatural’ in a supreme degree; and it may be doubted whether 
even Berkeley himself, who took it so religiously, really believed, 
when walking through the streets of London, that his spirit and 
the spirits of his fellow wayfarers had absolutely different towns 
in view.” '■ 

* James, Essays in Eadieal Empiricism, p. 77. 
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THE ESCAPE PROM SOLIPSISM 


The Absoeutb 

^When one seeks logical, a ■priori reasons for rejecting the 
results of Berkeley’s criticism, which lead to absolute scepti- 
eism, one encounters difficulties. Bishop Berkeley escaped by 
holdmg that these ideas which we believe represent reality are 
caused in us by the act of God. Of course this is a possible hy- 
pothesis regarded merely as the source of ideas. It does not, 
however, prove that my own mind may not be the cause of these 
Ideas and, so far as I can see, Berkeley does not furnish such 
proof, Josiah Boyce thought he had found a solution. He 
agrees that some such psychological account of our belief in the 
external world as we have been considering is true so far as it 
goes; but he beheves that my private thought implies an objec- 
tive reahty other than my individual mind. Keality independ- 

en o “y mmd IS mconceivable, is meaningless. All knowledge 

whetk'^i possibility of doubting 

thinks 

uiPTiinlit * ^ ^ mental; but it is not my private 

absolute ,s the sole real, objective fact. The reasons for this 

nat onT 7T" “ tmth, to an exami- 

nation of wliicli we must now lum. 

su^rsc!"'^ -f"" the idea of truth pre- 

far L tme b •? T true, it must in so 

d a of r, rr — P’e, I have an 

Idea of a chair. If ftis idea is a true one, it must repr sent what 
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the chair is. If the chair really has parts, my idea of it must 
represent these parts; if it is in space and time, my idea of it 
must contain these spatial and temporal aspects. A second 
aspect of our conception of truth is that when I have the idea of 
a chair I mean a certain kind of object. By experience I can test 
this meaning and find out whether there is anything that corre- 
sponds to my idea. But the test is that experience does furmsh 
further ideas which fulfil and correspond with my intended 
meaning.! A third aspect is that mere correspondence of ideas 
is not enough. My idea of the chair must point to, must mean, 
the actual chair, the actual chair being merely, so far as we have 
seen, the fact that ideas like our original meaning actually do 
appear. That mere correspondence is not enough is shown by 
the following example. Suppose identical twins. If they are 
identical in every particular, then their ideas will correspond; 
but the mere fact that they have the same ideas does not signify 
that the ideas are true. If truth is to have any significance the 


idea must mean a definite object. 

My idea, then, means an object; experience furnishes the 
fulfilment of this meaning in the shape of ideas; thought recog- 
nizes that the meaning is fulfilled by experience and says at 
my thought is true. So truth implies a thought which sha m 
elude both the object and my subjective meaning and shall 
recognize that they correspond. All these terms, however, are 
mental terms and necessarily so, for the meaning of trut ean 

defined only in mentalterms. Accepting this general accoun o 

truth, let us apply it to the world of physics, which supposes 
that the desk on which I write is not precisely what it appears to 
be but in reality is composed of electrons that do not depend on 
my thought of tliem or on any thought, that arc non-mental. 

■ This!,„otintcnd«ll« 
explicit imagcr>’ — is impossible. 


however. 
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independent material existences, but nevertheless are objects of 
knowledge. In other words, physical realism asserts that, even 
if all mental existences vanish, reality will still exist. Royce and 
Berkeley hold that knowledge is not possible in such a world and 
that therefore such a world cannot be reality. 

What apparently occurs is this. I have an idea wliich holds 
that the table is electrons. To know that this idea is true, I 
must have an idea whieh includes both the object (the electrons) 
and my idea of it, and recognizes that the meaning and the 
fulfilment correspond. But this inclusive idea is again my own 
idea, and another idea is necessary to include the inclusive idea 
and the electrons; therefore we are involved in an infinite regress 
that can never give knowledge, that never reaches the electrons. 
The result of such reasoning would be that no knowledge is pos- 
sible, for we never should reach an inclusive thought. Various 
conclusions may be drawn from this predicament. Mr. Brad- 
ley s solution is that any statement made in relational form can 
apply only to appearances, so that knowledge exists only for the 
absolute, which swallows up all relations; therefore aU phenom- 
ma occur m relational form, and all relational thought gives us 
taowledge of appearances only, since all such relational form 
mvolves a pernicious infinite regress which is unintelligible. 

Royce, however, reaches a somewhat different conclusion. 
WMe holding that a world independent of mind is unintelli- 
gible for the reasons pointed out, he believes, nevertheless, that 
we can see how knowledge is possible. Truth means that an idea 
c ave and which expresses my meaning is found to con- 
orm “o further unfolding ofmy inner experience. If I say that 

o^gen and hydrogen form water, I mean that I believe, or will, 
that the irorld of experience is thus constituted; I have an idea 
winch I affirm. Now if future experience, which of course con- 
Msts of other Ideas, fulfils tliis assertion, then my idea is verified, 
IS true. But 1 also have an idea that any statement I make, any 
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purpose my uuU affirms, is either true or false, will be verified by 
experience or will not be verified. I have, then, in my own nund 
an idea of an absolute measure of truth and error, although 
being finite, any individual opinion I may hold may be true or 
false. I have in my mind the idea of the absolute. I am part of 
the absolute, for this is involved in the bare possibility of error. 
So for Royce the world is the mind of God, which I know because 
I am part of the mind of God and which I do not know com- 
pletely because 1 am finite. My existence is not independent of 
God nor is his of me, for we are essentially one. The reality of 
the diversity of the world, of the many electrons, minds, or 
whatever, has vanished. The world is one; it can be conceived 
merely as an absolute mind that Hiinks the world of which I and 
my consciousness are a part. The reality of my individual loves, 
fears, purposes, is, however, lost; I am swallowed by the abso- 
lute. But a horrible thought arises. According to Royce, the 
very idea of the absolute is an idea in my finite mind. How can 
I.feel sure that the world is more than my individual dream? 
Does this idea that my present meaning will either be fulfilled 
by experience or will not be so fulfilled mean more than that it 
will be fulfilled by my individual dream? Is the world more 
than the mere succession of my dreams? And here again we are 


faced by the spectre of solipsism. 

In other words. Royce says: Doubt as much as you i e; 
assert that all is a dream, that truth and error do not exist; yet 
from the very nature of truth you imply that an inclusive 
thought must exist which thinks all experience and can compare 
your statement with reality and recognize whether it is true or 
false. And this, indeed, is true of all possible statements, o all 
possible experience. The absolute idea exists. But see, this 
absolute is in a sense present to my consciousness, it is my 
deeper self; I am at least a part of the absolute, but not all, 
since my knowledge is only finite. The absolute is the basis of 
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all possible experience; it is the all-embracing thought which is 
the standard of truth, which fulfils my meaning and includes 
both my meaning and the truth and error of my meaning. Yet, 
admitting all this, the idea of the absolute is still my idea, my 
idea of the absolute may be the only absolute that exists; so as 
yet we have not escaped from solipsism. Moreover, we have 
apparently not yet attained knowledge of any reality, for 
Mr. Bradley denies that Royce’s internal relation of thought 
to thought gives such knowledge, and we have just seen that 
it furnishes no escape from solipsism. But we have reached the 
conclusion that in a world where we can attain truth reality 
must be mental, for knowledge of reality existing independent 
of mind is unintelligible, involving a pernicious infinite regress. 

Now, Roycc says in certain passages: “7/ the external world 
is in itself mental, then, be this reality a standard and universal 
thought, or a mass of little atomic minds constituting the 
various particles of matter, in any case one can comprehend 
what it is, and will have at the same time to submit to its 
stubborn authority as the lover accepts the reality of the 
maiden s moods. . . . The real world must be a mind, or else a 
group of imnds.” ' Here in the conception of a plurality of 
minds I think we shall find our answer. But before taking up 
this discussion let us get rid of absolutism once for all. 

So far as an escape from solipsism is concerned, absolute 
idealism fails as an o priori demonstrable fact. There is another 
objection to it that is fatal — it does not explain the world as we 
find It because it does not explain evil. William James once 
said, either m a lecture or in conversation, that a world in which 
a roach dies cherishing an unrequited love is not strictly a moral 
norld. But more striking examples of tlie immorality of tlie 
u orld are evident; indeed, nature does not seem even intelligent. 
Millions of spores and seeds are produced which never germi- 
> Itojce, r/,f Spinl oj iloJrm PMorophy. 1802, pp. 302. SOS. 
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nate; countless spermatozoa and ova are formed which perish. 
Thus potential human minds are destroyed by wholesale. The 
rabbit feeds on herbs, the weasel on the rabbit, and it will often 
destroy for the mere joy of killing; the owl kills the weasel and 
man kills the owl, and the World War shows to what an extent 
man will go in exterminating his fellows for his own selfish ends. 
Looked at from this point of view, the world seems a wreathing, 
writhing, reeking mass of conflicting wills, stupid in its waste, 
wicked in its indifference to suffering. “Beauty and hideous- 
ness, love and cruelty, life and death keep house together in 
indissoluble partnership; and there gradually steals over us, 
instead of the old warm notion of a man-loving Deity, that of an 
awful power that neither hates nor loves, but rolls all things 
together meaninglessly to a common doom. . . . Visible nature 
is all plasticity and indifference, — a moral multiverse, as one 
might call it, and not a moral imiverse. To such a harlot we owe 
no allegiance; with her as a whole we can establish no moral 
communion.” * 

The absolute, or God conceived as the absolute, is supposed 
to make all these stupendous stupidities and wickednesses, if 
rightly viewed, into a highest good. The absolute by its thought 
produces us and makes us suffer; thus from the absolute point of 
view suffering and evil are good. “It introduces a speculative 
'problem of evil’ namely, and leaves us wondering why the 
perfection of the absolute should require just such particular 
hideous forms of life as darken the day for our human imagi- 
nations. If they were forced on it by something alien, and to 
‘overcome’ them the absolute had still to keep hold of tliem, we 
could understand its feeling of triumph, tliough we, so far as we 
were ourselves among the elements overcome, could acquiesce 
but sullenly in the resultant situation, and would never just 

' James, The IVill to Beliete, etc.. 1897, pp. 41-44. (Quoted by courtesy 
of Messrs. Longmans, Green, nnd Company, New L ork.) 
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have chosen it as the most rational one conceivable. But the 
absolute is represented as a being without environment, upon 
which nothing alien can be forced, and which has spontaneously 
chosen from within to give itself the spectacle of all that evil 
rather than a spectacle with less evil in it. Its perfection is 
represented as the source of things, and yet the first effect of 
that perfection is the tremendous imperfection of all finite 
experience. In whatever sense the word ‘rationality’ may be 
taken, it is vain to contend that the impression made on our 
finite minds by such a way of representing things is altogether 
rational. Theologians have felt its irrationality acutely, and the 
fall, the predestination, and the election which the situation 
involves have given them more trouble than anything else in 
their attempt to pantheize Christianity. The whole business 
remains a puzzle, both intellectually and morally.” ^ 

There is, of course, a view of nature that gives rise to a very 
different vision, to a vision which was essentially that of William 
James when he was not fighting the absolute. Go, on some 
calm, cool morning just at sunrise, to the border of the lake on 
which your camp is placed. The forest is resplendent in autumn 
g 0 ^, every bush glows with color, the greens of the spruce and 
hackmatack enhance the crimson and gold and mauve and 
purple of the maple, oak, and alder; every twig has its dewdrop, 
catclnng a ray of light from the infinite and transforming it into 
a jewel, sometimes more austere than the diamond, often more 
passionate than the ruby, and again more serene than the 
emerald, ^d this picture is duplicated in the bosom of the lake, 
broken only when a trout, radiant in the morning light, dis- 
turbs tlie tranquillity for a moment. And if you are fortunate 

A. G. HeaUi, The Moral and Social 
Errrrimcc. lOH. „pocially ‘’■f 
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you will see a doe emerge with her fawn, and you will see mother- 
love in all its beauty; and if you look down you will see a 
society of ants, and you will hear the bees on their errands, and 
the family of rabbits will whisk about you, and some bird may 
celebrate the new day. And if you are not all mere electrons you 
will be filled with ‘*the peace which passeth all understanding. 
Then, if you reflect, you will see that this is the vision of nature 
you should cherish, this is the vision it is your task to make 
actual; and you will never rest until you get some intellectual 
insight into the way this can be done, some insight into the 
reality that makes such a vision possible. And if, when you 
have such insight even most imperfectly, you look at the most 
sordid and commonplace objects, a telephone-pole, the garbage- 
man at work, you will again see your vision ; you will see that the 
understanding and valuation of these objects imply an estimate 
of the meaning of the whole universe and your place in it; and 
in spite of the cruelty and stupidity in experience you will hold 
to your vision and fight for something better. 

The notion of an absolute, then, gives rise to a problem of evil 
to which there is no answer. But if you suppose that the world 
is a community of spirits, with a merciful, loving, but linuted 
God at its head (if you deem this necessary), then evil becomes 
not an unintelligible, unknowable mystery but something 
definite to be fought by God and man and to be conquered. 
The world becomes a striving of all sorts and degrees of wills to 
do something. Neither God nor man nor animal nor plant has 
solved the mystery; all are w'orking it out. Mistakes, stupi 
ities, wickednesses naturally result, but not of necessity, con 
ceivably they all may be overcome. And now let us leave Uic 
absolute. 

But we arc still left tied up in our own minds, for the absolute 
does not furnish a rational escape from solipsism. Throug i our 
attempts to show tlmt the world is mental it has become too 
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mental; it is all our own private idea, and, according to Mr. 
Bradley, even private ideas seem to be in a self-contradictory 
tangle. But we have pretty effectually got rid of the physical 
world in so far as it is conceived as non-mental: (1) such a con- 
ception is not proved by the argument from continuity, for this 
cuts both ways; all depends on what you assume at the start; 
(2) it fails to explain how the mental can rise from the non- 
mental, from the material, — an absurd conception; (3) it fails 
to account for the existence of knowledge, for in such a world 
knowledge is not possible. 

I think the answer to our problem was very near to Royce’s 
mind, but his Calvinistic prejudice, correctly pointed out by Dr. 
Santayana in his somewhat unkind and unjust account of 
Royce s life and philosophy,* prevented him from using it and 
drove him to the absolute. As we have seen, Royce says the 
assertion that the world is mental means that reality is composed 
of a mind or of minds; and with this we can agree. So our prob- 
lem changes form at this point and becomes that of finding 
reasons for holding that reality is to be conceived in a pluralistic 
form, of furnishing some proof that other minds exist. Now, I 

0 not think that absolute proof of the existence of other minds 
can be given, but I do believe there are reasons which make it 
cxtrcmdy probable that minds do exist. The criticism of the 
I ealistic theory by the neo-realists will aid us in this quest. 

' George Sanlayoaa, Charmier and Opinion in the United StaUe, 1020. 
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PliTTRAlilSM 

In order to understand the significance of the criticism by 
neo-realists, it is necessary to keep in mind the essentials o 
theory as to the meaning of truth and to amplify it in so 
spects. The result we have thus far reached is that knowledge 
is a special relation between idea and object and implies that tUe 
idea and the object are Identical in so far as truth resu ts. or 
us. idea and object are both ideas in a mind, since tru 
fulfilment of an ideal meaning. This theory rests on the as- 

sumption that truth is given in experience, an assump 

has a large degree of probability, since science does enable 
to control experience in a surprising degree. Moreover all 
constructive theories about experience involve the 
that there is truth. The proposition that truth consis s 
internal meaning of ideas resU on Berkeleys obse>^“- 
and on the criticism of Mr. Bradley and of Royce that an ex 
ternal relation between ideaand object is immtelhgible smce 

leads to a harmful infinite regress. ^ nf 

Before going further we must supplement this accou^^of 

truth in certain respects. Wien we ask what is Uie e 
weareforcedtoadmitthatitisalwaysthatofexpenen e Thu^ 
the Newtonian laws were conceived as a framewo k 
rience; they were held to be adequate and nmversa j ^ 
experience^shows Uiat in very many X’ oln t 

But certain experiences do not fall m measure- 

pothesis,-forsueliitactua!Iyis.-amongoU.e«^^^^^^^^ 

Lnt of the velocity of light, Uie behavior of planets. 
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path of rays of light as observed in solar eclipses. Experience, 
in the form of certain physical experiments, thus forces a re- 
vision of the Newtonian hypothesis. It is in part true, holding 
for motions not approximating the velocity of light; but it is 
not absolutely true. The test of trutli is that it explains experi- 
ence. But again experience must be taken in a wide sense. 

You will remember that Spinoza said we believe any idea is 
real unless something prevents us. Now, a part of experience is 
that a concept cannot be believed if it is seen to contain a mean- 
ing that is self-contradictory. Inner consistency must, then, be 
part of the pragmatic test of truth. 


But our account is still incomplete. Suppose we assert that it 
is true of nature that she obeys mechanical laws. We are regard- 
ing nature from one point of view, and from that point of view 
the proposition is probably true. Suppose we next assert that 
the world is such that ideals of goodness and beauty are effec- 
tive. This is an assertion that introduces different standards 
rom the mechanical; it introduces values. The proposition is, 
owever, either true or false of reality as it actually is. But if 
Ideals are thus operative the assertion that nature is meclianical 
IS not wholly true. It is necessary, therefore, in judging the truth 
or falsity of a proposition to take account of the point of view, to 
^k whether our point of view includes all reality or only a part. 
Thus It IS possible to assert that there are in a sense different 
^ades of trutli, some more inclusive than others. An idea to be 
trae must, then, be adequate; and an idea may be adequate for 

ad o'!!‘7°r NewtoLn lawLay be 

ad quate to express motions of bodies under certain conditions, 

aLert I t^-ey are true. H I 

inaden 'T “ntions, it may be that they are 

Zfden l“ *»PPleinented; the adequacy of tlie 

dea depends on my point of view, my meaning at the Lmcnt. 
look at a sunset and say it is beautiful, this assertion also is 
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in a sense either true or false; it implies that for a certain point 
of view the object fulfils the ideal meaning. But the point of view 
is a different one from that in which I assert that the sunset is a 


vapor which transmits rays of light from the sun in various 
ways. It would therefore appear that there are different grades 
of truth, and that the highest truth attainable would be that 
whieh includes all reality in one harmonious, intelligible state- 
ment and which combines all possible points of view. ^ 

Moreover, it appears very probable that an idea might ade- 
quately represent experience at one time and not at another. 
If you make the assertion that man existed in the Cambrian 
period, your remark is not true; but it is true that man existed in 
the year a.D. 1923 . So in some sense the objective reality which 
is the test of truth changes and develops. The standard of truth 
is, then, ever changing. That this is so is of course disputed. It 
is held absurd to maintain that truth is possible unless there is 
some absolute standard which tests the validity of any propo 


sition and is independent of time. But as a practical test a 
moving, dynamic standard is just as good as any other, it is 
merely a question for experience to decide whether new facts^ 
come into the world in the course of history or not. If nothing 
new appears, then no true evolution is possible, no change 
occurs. The world at any instant of time is just what it was at 
any previous instant of time. Such a conception is to me ^ 
ceivable, it does not fit the facts. It is the absolute 
affirms that all we observe is appearance, illusion, that on y e 
unchangeable is true. Therefore I think, if change is rea , we 

must suppose that what is truth at one moment is not ncc 

truth at another moment, although this does not nee«sanb 
imply tliat no statement about reality can be more t lan p 

rarily true. For e-xample, it may be tlmt the proposiUon. reahlj 


■ F. n. Bmdicy, Appearance and Itealily. 1893, cli. ixu , t i«counl Ha 
danc. The lletsrt of Retaiiuly. 1921, pp- 10-15. 
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is a community of spirits that continuously produce new rela- 
tions in the world, is absolutely and eternally true. Neverthe- 
less, any specific assertion about what relations actually exist at 
the moment would be true only for that moment. Hence it 
seems wisest to say that, although there is possibly a proposition 
about reality which must be either true or false apart from any 
temporal aspect, yet empirically it seems probable that this 
must describe reality as in a state of change. The objective 
standard must, then, be regarded as a reality that is con- 
tinuously creating something new. Trnth is defined by an 
objective standard, but the standard is not a fixed and com- 
pleted one. 


That mental activity does create new objects is just the kind 
of theory we are advocating; for if one builds a house, if one 
invades the Ruhr, if one establishes Sovietism in Russia, a new 
object is made and is apparently accomplished by the activity of 
purpose. But, if I have merely a vision of bringmg about social 
reform and have not yet found the means, my purpose, however 
ear, is not actual, it has caused no change, no new object 
thought does not give objective truth in it- 
self, but by creating new objective relations it gives a measure of 
truth to irfiich our internal meaning may be referred. 

ms t e pragmatic test of truth is accepted, the creative 
activity of thought is assumed,— indeed, any theory of reality 
must assume some kind of creative activity, -the essential 
u enlity of idea and object is maintained, and an objective 
standard to which ideas refer is held to be implied in the very 
meaning of trutli, degrees of which are recognized. But tliis 
objective standard is described as e.xliibiting a process of de- 
^elopmcnl llirougli the activity of thought. The theory that 
truUi IS merely 11, e subjective feeling of satisfaction is, however. 


Now, the assertions that knowledge is possible, that there is 
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some object other than my individual thought, that idea and 
object are essentially of the same stuff, are fundamentals under- 
lying the theories of knowledge that are implicit in the view of 
common sense, of orthodox physics, of the speculative physics of 
Dr. Whitehead and Mr. Alexander, of the radical empiricism 
of James, the objective absolnte idealism of Royce, the critica 
realism of Dr. Santayana.* Idealism asserts that the only con- 
ceivable real relations are mental relations. On the other han , 

realism, old and new, affirms that a variety of other relations 


than this are possible and actual. 

The argument of the neo-realists, as I understand it, is as 

follows. Experience gives US elements. “The elements ^em- 

selves, the ‘materia prima’ or ‘stuff .of pure experience, 
neither psychical nor physical. A certain spatial and djmam.c 
system of such elements constitutes physical nature; taken in 
other relations they constitute ‘ideal’ systems, such as logic and 
mathematics; while in still another grouping, an m P 
functional relation, they make up that process of reflecme 
thought which is the subject under discussion m the **utho 
thco^ of ideas and of truth.” » Thus it is held possiWe to co - 

ceive of the “elements” as being in relation to my ^d, tojur 

mind, to an absolute mind, and out of relation to any mmd. 

that is, as existing in physical relation to eac o ler. ’ 

is a question of fact, -can a knowable reality be intclli^ffiy 
conceived as having relations of its orni erteroa ° ^ j. 

As Dr. Peny well says, “The theory of he externality of 
relations is not sufficient in itself to e=tnhhsh the 
Indeed it is so general in scope as to P the 

realism. ... But it remains for realism 8 

precise nature of the relation of U.ings to conse.ousn . 

* . _ . - into Tsn- 
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cover whether or not this is a relation of dependence.” ^ And of 
course this is the problem for idealism too. 

The answer to the question^ I believe, is as follows. Realism 
is right in assuming that ideas, or “elements of experience,” 
may exist in plural relations; but the recognition of plural 
relations as actual does not depend on the theory of external 
relations. Thus the chair, whatever its reality, may be conceived 
as having a relation to my mind, to your mind, to other objects, 
to the floor. It is merely a question as to the kind of relations 


we can conceive. Realism holds that we can conceive of exter- 
nal physical relations between “elements,” and of an external 
relation given in knowledge when something is added to the 
ements, so that one element becomes idea knowing object. 
But ftis IS precisely what idealism denies. It does not necessa- 

'mL"" ul may be in relation to a plurality of 

^nds, although some idealism, as Royce’s, does deny this. But 

obieeil relations, in so far as they are 

intemul” can be conceived otherwise than as 

external relations. The reason why idealism holds that 

do r Latrr is because they 

never reaches°knowTedgf Sui*Ry ' IT" 

relations of “elements » . t ^ 

involved in * c • ' ^ cause and effect, you become 

cause'vorrml fT ““ — -eh the first 

I think with reasZ thrt 

even such a nn ’ nxtemal relations are of this order, 

that any form of 

ti'ought meaning another tl, ought, involves likewise 
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a harmful infinite regress.^ The conclusion to be drawn from 
such a contention is apparently that no knowledge is possible. 
Such a conclusion, however, seems to me absurd, to be contrary 
to experience. Of course Mr. Bradley would deny this interpre- 
tation of his results and would assert the true conclusion is that 
real knowledge somehow transcends relational thought, that 
this means reality must be conceived as essentially one, and can 
be thought only by an absolute which transcends relations. To 
use his own words: “And our main result is briefly this. The 
end, which would satisfy mere truth-seeking, would do so just 
because it had the features possessed by reality. It would have 
to be an immediate, self-dependent, all-inclusive individual. 
But, in reaching this perfection, and in the act of reaching it, 
thought would lose its own character. Thought does desire such 
individuality, that is precisely what it aims at. But individual- 
ity, on the other hand, cannot be gained while we are confined 
to relations.” ^ Royce and others, especially Mr. Bertrand 
Russell and Dr. Hocking,^ have called attention to the fact that 
a certain kind of infinite regress is intelligible, and that therefore 
relational thought, if it implies only a certain kind of infinite 
regress, may and does attain truth about reality, even in 
relational form. For our purposes, Royce*s exposition of what 
kind of reality relational thought can reach is especially 
useful. 

Royce agrees with Mr. Bradley that such a relation as is 
ordinarily supposed to exist between subject and object involves 
a pernicious infinite regress and never does give knowledge. 
But. if we look at the activity of thought when it puts before 
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itself a definite purpose which it wishes to make actual, an 
intelligible infinite regress is actually observed. Let us suppose 
that I, a resident of England, have an idea of England which is 
adequate and which corresponds exactly to all the characters of 
the real England, if such exists; and let us suppose, further, tliat 
I wish to make a map of England, smaller than the real England 
but one that will represent in every particular the real England. 
Yet, as soon as my task is completed my map will no longer 
represent the real England because this England now contains 
the map; I must therefore make another map showing England 
with my first map, and so on without end. But this kind of 
infinite regress is not harmful. I have a perfectly definite idea of 
what I wish to do, of the way to do it, and of the existing 
limitations; it is an intelligible infinite regress. Now, the process 
we observe in the making of the map of England is of the very 
nature of consciousness, of consciousness schematized, ab- 
stracted from nearly all content, yet the essential thing. It is 
purpose, meaning, which when trying to realize itself splits up 
into an infinite series that is nevertheless intelligible. This 
process, a purpose striving to do something, is a thing we can 
understand and is what is common to all reality. It may be a 
self-conscious purpose, as when we try to describe the process of 
thought, or a non-self-conscious process, as when an infant, 
lildng someUiing, says •' Oh !,” or an amoeba merely flows toward 
a bit of food, or an atom of oxygen combines with hydrogen; but 
It IS always striving to do somcUiing which eventually involves 
an infinilc senes. So this activity we have observed in tlie 
process of intending to make a map is just what self-conscious- 
ness IS Here we have a reality existing in terms of inner rela- 
tions of Uiought to thought whidi is wholly intelligible. Tliere- 
orc. accepting Mr. Bradley’s criticism of axtcmal relations, 
s loiihl hold Uint the kind of relation which is best expressed 
ns a piiriHisc that realizes itself in an infinite series is all Uiat can 
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be known, — tbnt this activity, which is really consciousness, is 
what reality is. Contemplating this kind of process, we do 
reach a reality tliat we can understand. But we must also 
accept tlie contention of tlie realist tliat Uicre is no reason why 
many such realities may not e.\ist, why there may not be many 
minds; and we should also remember that tlie relations between 
minds must not be external relations. Minds, if they are to 
know each other, must be conterminous with each other. If 
minds know objects, then objects must be in some sense mental, 
because only thus can we intelligibly state the relations of 


objects to minds tliat know tlicm. 

Therefore, in trying to formulate how we can know reality, 

we find that we can know it only as relations of ideas. But this is 

a conceivable reality and is of tlie very nature of consciousness. 

There is no reason why many such consciousnesses should not 

exist. Vfe actually believe tliat they do exist and that objects 

exist, because tliis theory explains the behavior of our ideas and 

because as a matter of fact we believe in all that we ave no 

reason for not believing. But it may be objected that it is 

impossible to conceive of independent minds, for this myolves 

a relation external to my mind. Such a conclusion is not 

necessary, for conceivably minds may form part of an organic 

whole, so that your mind and my mind may overlap Li this 

case an idea in your mind might well be in mine too. If this idea 

1 ’j * nature, we should have the requi 

were also an idea in physical nature, 

sites for knowledge of an external physical wor . . - 

Let us now conTpare our doctrine of truth with this conception 
of reality. In thcLt place, our account of reality is c^— 
with truth defined as the internal meaning of « 

verified by experience. Moreover.itmakeslmowledgepos^^^^^^^^^ 

because idea L object are idenUcal. It 

standard for truth, “^ “ateafd comprehen- 

also an external mental event. 
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sive, because it makes possible the understanding of reality as 
both purposive activity and physical law and makes intelligible 


our belief in other minds and in physical objects. 

But, when all is said and done, if we have proved anything at 
all it is merely that the world may be pluralistic and must be 
mental. For me there is no a priori proof or immediate knowl- 
edge that minds or objects exist. That they do exist is an 
empirical theory, actually we must suppose other minds and 
objects, otherwise experience is meaningless. Solipsism does not 


appear to be a fact; for science, by supposing realities at least 
in part independent of my mind, unifies experience to a very 
remarkable degree. To be sure, science usually assumes that 
this reality is of a different nature from mind; but this, we have 
tried to show, is not conceivable. Therefore I conclude that 
reality is probably, in a scientific use of the word probability, a 
community of minds which have different degrees of develop- 
ment. This probability is as great as the probability that 
certain of our ideas behave in general in accordance with the 
ewtonian laws of motion; it is as strong as any scientific laws, 
nay, stronger, for our beUef in science depends on our belief in 
other minds. The reason, then, for our belief in other minds is 
the pragmatic one that the theoiy works. 

Enowledge is possible in such a world because the chair, your 
mind, and my mind are conterminous. They are of the same 
nature ^ my thought, -purpose splitting up into an infinite 
series; they are all, when known, parts of my mind, otherwise I 
could not know them. But they may likewise exist in relation 
to other minds. Thus the chair may be in relation to your mind 
but not m relation to mine; it may be in relation to the floor. 
But again, what constitutes the reality of the chair and the floor 
and the reality of their relation to each other can only be con- 
ceived m mental terms. If this relation of the chair to the floor 
has any moaning and reality other than a mere relation between 
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our ideas of these objects, then this relation must be described 
as a vague, obscure striving of the chair toward the floor. This 
does not necessarily imply that the chair has a mind, but it does 
mean that the reahty we call the chair may perhaps be described 
as a definite complexity of mental entities electrons, if you like, 
for physics, monads for us— which all have natures similar to our 
own complex minds. In other words, we must believe m o 
minds, and we are able to grasp the way in which other ^nds 
and objects (which are really mental too) may be knov^ 
is no internal contradiction in such a conception, 
immediate knowledge, however, only of our own . 

are not even our own but are a mere meaningless ^ 
only intelHgible explanation of the behavior of our ideas 
other minds and objects that are also mental form a par 
minds and have their own purposes, which are also represen 

in our minds. , orv.. 

The advantages of such a theory are apparent. It preserv 

the reality of objects and other minds, the behef m wh.ch no 
idealistic theory has ever been able to shake. I 
idealistic contention that reahty can be known on y “ ' 
that the world must be mental. It states ^ 

knowledge of other minds is possible. It preserves 

scientific laws, for these laws are interpreted as the relat wly 
fixed behavior of mental reahty. It also prese^es the rea 
purpose, which is, indeed, the very essence j 

L^son-s reahty is there: substance is mental ^ 

while part of the individual thought, is at t e ^ 

than I Belief in this reality is instincUve 
cannot be proved; yet, since such a U.^ wnrl. 

stated intelhgibly.it is verj-probablethaUt 

reasons for accepting such a theory 
My chief point, of course, is that the .deal, he po n^t^o 
. Ct. GcorBC Sanlajana. ScpUdsm a„d An, mat Fc, . 
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includes more of reality and is more harmonious than any form 
of realism, and in so far as this is so it is more true. 

The ultimate test of any theory is that it furnishes an intel- 
ligible account of observed phenomena when it is applied to 
them. That the idealistic theory, interpreted to mean tliat 
reality is a community of minds, docs do this more satisfactorily 
than any other theory is the second and perhaps equally impor- 
tant part of my proof. So I shall try to apply it to some realistic 
theories, to the theory of evolution, and to that of the relation 
of body and mind. In other words, I wish to test the theory by 
applying it, by way of criticism, to other beliefs: (1) to the 
philosophic theories of some realists, (2) to the scientific and 
philosophic belief in evolution, (3) to the scientific and philo- 
sophic theory of the relation of body and mind. Moreover, by 
the examination of some of these realistic hypotheses we shall 
glean much that will help give greater concreteness and explicit- 
ness to our own theory, now outlined in only its most general 
form. To begin, let us take the radical empiricism of William 
James.^ 


t>, o' knowledge and of tie function of ideas is to 

■L_ ; s Meaning of God in Human Experience, especially 

chs iv-xii, xvi-xxi, and explanatory note 3. 



CHAPTER VIII 

REALISTIC THEORIES 

Some years ago ■William James, after mature consideration of 
the problems arising from the dualism of subject and object, 
asked the somewhat preposterous question, “Does conscious- 
ness exist?” This question is preposterous because m a sense 
there is no doubt that conseiousness exists. One can dou t 
whether there is given a knowledge of an entity that possesses 
ideas and has existenee apart from ideas. One can ou 
whether there is given in reflective thought a self-conscious 
being who thinks about the meaning of the relation of subjeo 
and object. But in the sense that there is a difference between 
being conscious of a mere bit of immediate experience, of a 
“That,” and of not being so conscious, there is no possibi i y o 
doubt. There is a distinction between having experience an 
not having it. So the question gets pushed farther back, s 
“pure” experience conceivable except as « 

James and others, for instance Dr. Edwm B. Ho an • 
Ralph Barton Perry, seem at times to affirm that 
experience is possible. They believe that in a sense reahty ^ 
neither mind nor matter, but “neutral,” and that the r 
between parts of this neutral stuff constitute 
All this is differently described by various authors, 
immediate purpose it is sufficient to point out that 1“ ’ 

the relation o7subject and object, 

relations between parts of this neutral stuff So 

what is really meant is t**"* Uiirconsciousness 

conscious stuff by means of a new ‘ , (i,is view, 

exists but is not the ultimate reality. According to this view. 
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knowledge is merely tlie fact that one kind of neutral aggregate 
stands in a peculiar relation to another; and these aggregates 
must be identical, or have identical elements, if knowledge is to 
result, for a true idea corresponds to its object. The neutral 
world, then, contains primarily general concepts, like those of 
mathematics and logic, and qualities like whiteness, which is 
whiteness whether it is found in snow, linen, or paper. These 
general concepts have some sort of being whieh it is difficult for 
me to describe. They do not exist as objects, they form a class; • 
they float abont somewhere as neither mind nor matter but as 
neutral, like the Platonic ideas.' This theory, moreover, asserts 
that, when the peculiar relation between neutral aggregates 
appears, knowledge of reality is immediately given. 

To be complete this account must, I think, be supplemented, 
as in fact it is supplemented by some, notably by Dr. Santayana. 
According to him, there are two kinds of knowledge : the imme- 
diate knowledge of awareness, which gives us no knowledge 
about reality except that there is substance or material; and 
the more reflective knowledge which begins in perception, when 
we become conscious of properties that are neutral, that are 
essences, that are common to you and to me and to the object. 

his theory has many good points. It shows that reality may 
east m other relations than in relaUon to my own mind; that the 
stuff which IS reality may have relations of its own; in other 
words, that reality may be pluralistic. It does not deny that the 
relaUons of these neutrals, wlueh at any moment may be out of 
the knowing relation, can at some time enter into such a rela- 
lon, thus avoiding the difficulty of an unknowable. It also 
furnishes the beginning of a theory as to what consciousness 
concretely is. But this descripUon of reality as neutral elements 
has lU own difficulties, as will shortly appear. It will aid us in 
iscussion to examine a little more closely what conscious- 
11. 11. Perry, Prcsnl Phaomphiad Tmdcnac!, 1012, p. 310 . 
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ness is, according to this theory. A suggestive account is that of 
Dr. Edwin B. Holt in his Concept of Consciousness: 

Mind and matter are not clearly distinguishable; they are 
both neutral entities. Mind and matter, object and idea, all 
members of these two classes, “consist of simpler entities 
akin to the logical and mathematical entities — so that the sub- 
stanee of the members of these two ylasses (matter and mind) 
is the same as the substance of these entities. What this is, is 
found in the last analysis to be an idle or indeed a meaningless 
inquiry: these entities do not have a substance, they are a class. 
Yet owing to the habit of demanding that everything shall 
have a substance, an almost insurmountable habit of thought, 
1 have resorted to the merely expository convenience of calling 
this class a stuff - ‘concept-stuff,’” or neutral entities.* _ 
This neutral stuff or “mosaic,” as Holt calls it, is in a serial 
order from simple to complex. The most simple neutral entitle 
resemble Platonic ideas; what they are we do not yet 
they are like the concepts of identity, of difference, of number, 
and of the negative. Then come algebras, secondary qualities, 
and intensity, then geometry, and then mass, which is the rabo 
between the acceleration of two entities. “After mechanics 
comes physics entire. It was pointed out in a previous chapter 
that in the concrete, physical objects about us there remains no 
residue unanalysed into neutral components, such as wou 
have to be called ‘Matter.’ We now have the same fart from 
another point of view; various concepts in 'of ^ 

matter.”* Chemistry comes next. The apparently largnum 

her of chemical elements would seem to make ™P“^Ie a 
resolution of these elements into more simple ^rms, but recen 
investigations, such as those relating to radium, lead us 

■ Uolt, The Concert of 

courtesy of The Macmillan Company, New ^ork.; 

* 7fctJ.,p. 157. 
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suspect tLat the chemical elements “are all definable in terms of 
small masses arranged as units in various geometrical forms.*’ ^ 
Even more difficult than the chemical is the transition from 
inorganic to organic. “In spite of the neo-vitalists, however, it 
is to-day perfectly clear that life is definable in terms of chemical 
process; although, confessedly, this definition has not been 
actually ascertained. Life is some sort of chemical process, and 
nothing further.” ^ The next critical place is the emergence of 
mind. Now, all organisms respond to stimuli; plants, by baro-, 
helio-, thermo-, chemo-, and galvano-tropisms, respond to 
certain aspects of their environment. But tropisms are not all 5 
plants respond in some ways like animals, but not of course to 
spoken words. Plants respond to only a portion of their environ- 
ment, to a cross-section which becomes actual for them; just as 
a searchlight on a moving ship illuminates a cross-section or 
cross-sections of the environment of the ship and makes that 
actual. In the higher animals response occurs more specifically 
and in connection with a more highly-organized nervous systemi 
but it is not different in kind. 

A cross-section of physical objects reveals neutral entities. 
The section of a tree cut by a mathematical plane gives a section 
that can be described by analytic geometry; but such math- 
ematical conceptions are neither in the tree nor in the mind: 
they are conceptual or neutral.’ Just so a cross-section of the 
environment to which a plant responds has neutral aspects, as 
intensity, Now, grades of intensity are not physical aspects, 
Uicy are neutral entities, and the directions of light to which 
p ants respond are also neutral entities. The plant’s cross- 
scclion is a neutral manifold; although the plant organism 
remains a physical object, its effective environment, indeed its 
sole environment, is a metaphysical manifold. “This manner in 
lie 1 n cross-section is defined by response, I may say at once, 

’ P- * /Krf. ’ im.. PP. 178-170. 
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is my definition of the knowing process. ^ It is consciousness. 
But immediately the question arises, What is the plant that 
responds? Dr. Holt says it is a physical object; yes, but physical 
objects are aggregates of neutral entities. So we really have in 
knowledge the reaction of aggregates of neutral entities to other 
neutral entities or aggregates; this reaction is consciousness. 
In the higher animals and in man this response is the activity of 
the nervous system, and that is what we mean by our conscious- 
ness, that is what gives knowledge. “Elements become mental 
content when reacted to in the specific manner characteristic of the 
central nervous system.” ^ 

Dr. C. A. Strong approached this subject from a different 
point of view, but he has made an important criticism of the 
doctrine of neutral entities and of consciousness as an added 
relation.® Wliile maintaining that reality independent of the 
individual mind actually exists* Dr. Strong holds that ^ e 
relation of knowing can be coneeived only as a relation to mm 
and not merely as a relation between neutral aggregates For 
him, as for Dr. Holt, the response of mind to environment does 
indeed give the content of experience, but knowledge is a 
specific relation to which mind is essential; and with tos general 
criticism I understand Mr. Alexander agrees.® Dr Strong goes 
on to say that consciousness is a natural fact and must com 
under the law of evolution; materialism does not explain how 
this is possible. Idealism does not accost for the fact tha. 
things can exist in countless numbers without being pe 
A non-eonscious, extended 

reconcile all. To account for physios and b.olog}, mind-stu 


Holt, op. cil.. p. ITO. p. 299. Bertrand nusjell. 

R. B. rerrj-. rr»en< s description ot nrind 

..is Analysis of Mind, 10-1. seeni 3/ind has a Body, 

■ Slrong. Ths Oriyin of Cansconsnsss, 1918. II ay 


OUPng, sue w,iyn. -j 

1003; A Thsory of KnonUdgs, 1023. ,00-115. 

< S. Alerrander, Space. Tsrae, and Doily. U™. 
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must be very minute, and so psychic states must be more com- 
plex than is realized. If we examine experience we find mere 
pains, emotions, sensations; but when we become aware of such 
facts, are conscious of them as given, a relation becomes evident 
between what is given and to what it is given. This relation is 
consciousness. Consciousness, then, is a relation, but it is not 
one between physical things or between neutral things or 
between things that have nothing psychic about them. ‘ ‘ Given- 
ness” is possible because the psychic is extended and psychic at 
the same time; it has both psychic essence and physical essence. 
“Giveimess” is a state of our sensibility used as a symbol for an 
object, and awareness of this process is consciousness. So when 
awareness arises it always involves a relation of the psychoid to 
environment, either to its own essence or to another's. Conscious- 
ness is an active process and can be defined only in relation to 
environment; it always contains something acting and some- 
thing acted on or responded to. Consciousness is not a the 
psychoid or b the environment, nor is it merely a-ffe; it is 
in the sense that it is a whole which consists of a-reacting-to-1'. 
When you ask what reality is, you must assert that it is psy- 
choids which combine to form aggregates. *‘To sum up the 
■whole matter in two phrases: it the ego were not psychic, 
notliing would ever be given; and a psychic ego can come by 
evolution only out of a psychic world.” ‘ Change ego to thought, 
and 1 agree. 

There is of course much more contained in all these accounts 
than 1 have indicated, but certain aspects are important for our 
purpose. They all call attention to the fact that what is in roy 
mind may also be in Oie environment and in your mind; Uiese 
eommon elements are called "neutral elements.” All tlic nc- 
eounls emphasize Uie fact tliat consciousness is a response, an 

m.n/n SVi-. 
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activity, of something, however described, to a surrounding en- 
vironment, and that this response is what both constitutes 


consciousness and gives the content of consciousness. They 
also point out that this activity is common to at least plants, 
animals, and man, and must be regarded as a part of all reality 
if organisms are to be considered as formed from the inorganic. 
Hr. Strong’s criticism is pertinent in that consciousness cannot 
be conceived as a result from the non-conscious. If the relation 
of knowing, or rather of awareness, exists at all, it must extend 
throughout all nature, and this relation cannot be conceived 
like other relations; it must be of a special sort, it must be a 
relation of a psychoid. So the apparent result of radical em 
piricism in this direction would be a pluralism of psychoids that 


can be described only as minute minds. 

But these realistic accounts seem to fail because they do not 
furnish an adequate theory of knowledge. So far as I can see, 
they all rest on the assumption that whatever reality is, whether 
neutral entities, psychoids, or matter, knowledge is somethmg 
added to this reality, is an external relation. For example, i 
knowledge is, as Dr. Perry and Dr. Holt affirm, the external 
relation between neutral aggregates called the nervous system 
and neutral aggregates called the physical world, no ow 
edge immediately results; the infinite regress breaks out. H 
knowledge is given in awareness of psychoid to psychoid, as 
Dr. Strong holds, we have the same difficulty in another form. 
Knowledge is impossible unless that which ,s known has an 
internal relation to thought in the maimer we have attempt 


They assert correctly tiiat we must believe m otlier ■ » 
they agree that tiiis belief, though perhaps not ” J 

poIdi:yevidencesostrongthat.t..^-noj^^^^^^^^^^^^ 

to lliis our tlieory would assent. TI } 
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just as much reason for believing in the existence of objects like 
chairs, which are independent of mind; and, in a sense, with this 
we can agree. Experience makes such a belief essential. We 
interpret the existence of a chair as a mental existence of some 
sort, which at the same time is part of my mind and yet may 
exist in relation to other minds and to other objects that are in 
reality also mental. 

The critical realists have a different theory of reality and of 
knowledge. They hold, as I understand it, that there is mind 
and that there is other substance; that the mind by “intuition” 
perceives essences and by awareness knows substance. So that 
transitiveness in knowledge has two stages or leaps: the leap of 
intuition, from the state of the living organism to the conscious- 
ness of some essence; and the leap of faith and of action, from 
the symbol actually given in sense or in thought to some ulterior 
existing object, ... It appears from these various considerations 
that all reasonable human discourse makes realistic assump- 
tions; so that these proofs, as I venture to call them, are neces- 
sarily circular: without assuming realism it would be impossible 
to prove realism or anything else. lYhat I have endeavoured to 
show IS merely that biology, psychology, and logic require and 
fortify this assumption, not that a person willing to dispense 
mth biology, psychology, and logic need be a reaUst. You can- 
not prove realism to a complete sceptic or idealist; but you can 
s 10^ an honest man that he is not a complete sceptic or idealist, 
but a realist at heart. So long as he is aUve his sincere philosophy 
must fulfil the assumptions of his life and not destroy them.” ' 
Tlicse intuitive essences arc reacted to in awareness and are 
regarded as existing in an object and as having physical being,- 
as being symbols of something behind them which has them and 


York.) * courtesy of The Macmillan Company, New 
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wLifTi acts as if they were embodied in substance. These 
physical objects, independent of mind and as substance un- 
knowable, are what constitute nature. Nature goes its course 
according to its own laws. Mind may indeed grasp these laws 
by becoming conscious of essences, but it has no other relation 
to nature; it merely contemplates nature, approves or rejects or 
laughs. 

With much of this we can of course agree. We all believe in 
some reaUty independent of our own minds and in the possibibty 
of knowledge. Is it necessary or possible to interpret reality as 
material and as determined by inevitable physical laws? This is 
just the issue between the kind of realism we have been consider- 
ing and the idealism our theory supports. If there are other 
minds and other objects which are indeed mental but real, we 
have just as much reaUty in the world as if the objects to which 
we react were material. A large part, if not all, of this ^nd of 
realistic proof only shows that we must believe in a 

consisting ofmymind,your mind, andsometkngcalledob^^^ 

All this, of course, few persons deny. Thereahs c eory 

Santayana explains little more than mere “ftenalism for it 
does not show how mind is evolved nor does it give ^nd any 

place in the world. Itfrankly and neeessanlyassumes^^^^^^^^^^ 

inknowledge, leaps across chasms theothersideso which are^ 

me invisible. How does the mind intuit essences? how does^t 

ever obtain knowledge of an object? To the i“«cr question ^ 

w, u,. a,.. .. -- — 

have the answer that it is an existent 

the one hand and the realm o csscnc 

— on the other. Such a but also to the difficulty 

general criticism of external re a i , 

existence. Tim more natural and mte g 

be to hold that there arc ideas, esse 
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ideas. We are driven to believe in other existences than our 
bare thought in order to make intelligible the manner in which 
our ideas behave. We are driven to believe in minds and objects. 
How can we represent to ourselves any way in which knowledge 
of these other existences can be given? Now, if they have 
common characters which are present to me, to the object, and 
to other minds, then they can be known ; but they will be known 
to me as my ideas which are regarded as having existence at the 
same time in their object. Their existence in the object is 
independent of the fact that I know them, but not independent 
of the fact that they are ideas for some mind. Truth results if 
the meaning of my idea corresponds to my experience and is 
fulfilled by it. This experience must be regarded as my idea, but 
as having existence likewise in other minds, which are indeed a 
part of my mind and yet to a certain extent independent of it, 
just as the cells of an organism are parts of the organism and yet 
to some degree independent of the organism. 

So thus far realism has not answered the idealistic objections, 
but has opened the way to a pluralistic account by pointing out 
that many minds may exist and that we are forced, if honest, to 
hold they do exist, and further that objects must be held to 
exnst for reasons simUar to those which make us believe in other 
minds. YiTicn we nsk what mind is, we find that it is an activity, 
a response, and that knowledge is a certain sort of relation that 
can be understood only as a relation of mind. When we look at 
the evolutionary process and the divisibility of objects, we arc 
orced to regard mind ns a minute stuff out of which everything 
IS evolved: substance and mind are identical. We are Uius led 
almost irresistibly to some kind of mind-stuff or mind-dust or 
monadic tlieoiy of reality. Such a theory is, I believe, not tlie 
inn word; but let us postpone discussion of it for the moment. 
Wien we examine how objects may be known and in what intel- 
hgi lie relations they may exist, we are forced to conclude tliat 
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they must be mental and must exist in mental relations; other- 
wise we could not know them as we apparently do, nor could we 
conceive of their relations to each other and to our minds. There 
are, however, other realistic theories that attempt from some- 
what different points of view to explain reality as independent o 
all mind. Although all their conclusions are not acceptable, 
much is to be learned from these realistic systems. 
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REALISTIC THEORIES (continued) 

The culmination of much .thought on space and time was 
reached in Einstein’s theory of Relativity, which, with the work 
done before him, has given great impetus to attempts to revise 
physical concepts. There are certain general results which are 
of great interest; ^ but, in so far as they attempt to preserve the 
reality of a world independent of all mind, they are apparently 
open to our criticism that such a world involves a pernicious 
infinite regress. 

The theory of Relativity is the result of the work of many 
minds but has been given mathematical form and great precision 
by ^bert Einstein. From certain considerations, chiefly con- 
cerning the measurement of the velocity of light, Einstein con- 
cludes that we must regard the measurement of physical 
phenomena as dependent on the position and motion of the 
observer. So the world becomes a world of four dimensions, 
e being the fourth dimension. There are, moreover, certain 
phenomena-for instance, the disturbance in the orbit of the 
planetMercury and the behaviorof rays of light near the sun- 
which. It IS held, cannot be explained according to the usually 
acccpte geometry and laws of motion. Hence Einstein main- 
tains that, expressed in one way. space is bent or curved, is 

.1 I specific form of space depends on 

U.e bodies obscr.-cd. their motions, and tlie position and motion 

0 llIeohser^■c^. Therefore, although a matliematical statement 

1 n r ^ it gives no description tliat 

»i temporal relations; it is a description 

3 o scr\cr may apply, but different specific results arc 
\i3counl Haldane, The Heign of Helattctly, 1021, pp. 108-118. 
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obtained in each cased Now, I am not at all certain that this is 
a fair statement of the theory of Relativity; but, since we are 
concerned chiefly with certain revisions of various physical con- 
cepts formulated by Whitehead, Eddington, and Alexander, 
controversy about the proper statement of Einstein s theory is 
of minor importance for our specific purpose. 

Whatever may be the result for science, this theory of the 
relativity of space and time has had the effect of spurring 
physical mathematicians to very interesting attempts to revise 
the concepts of physical science. One of the most important and 
interesting is that of Dr. A. N. Whitehead, expounded in his 
books The Principles of Natural Knowledge, The Concept of 
Nature, and The Principle of Bdativity with Apphcatims to 
Physical Science. If the philosophical assumptions on which his 
theory is founded are valid, then a world like the Mcp sto 

phelian world described by Goethe results. Itisw^p^t 

fidenoe that I approach the task of criticizing Mr. mitehca s 
theory, for such criticism is presumptuous in one without 
edge of mathematics; yet I must make the attempt. 

Apart from Dr. Whitehead’s mathematical discussions, wind 
form an essential part of his Uicory, certain 
aspects are very important. The inadequate account of this 
philosophy which I shall attempt to give does not do jusUce 

' A. N. TO.Hcl.cad. in a discussion on 

Einstcin’sTl.corj-”(ArislolclianSoCTCtj% Icppcn' to 

The relations obscn'cd arc in cverj 

the body of Uie obsen er wiUiin nature. All the choice are 

between natural entities, and tl.c eond.fons wtel. dctm.m^ .. 
also particular characters of relation be , \ o!«> his jeipcr on 

courtesy of Messrs. tVilliams and J^rga c, nclati.'it''” • PP* 

••Tl.c T'l.ano.nhical Asuccts of tl.c Tnocplc of « cr.Volurr. 
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his views. I have, however, tried to understand them and to 
state them fairly so far as they concern our present purpose. 

Accepting the fact that Einstein and others have forced a 
revision of our ideas of space and time, Dr. Whitehead wishes to 
revise the foundations of physics in such a way as to avoid all 
metaphysical assumptions and especially the difBculties which 
a dualistic account of nature involves. He accepts Berkeley’s 
criticism and the logical results pointed out by Hume, and 
asserts that, if one starts from the assumption of a reality which 
exists in the twofold relation of mind and matter, the logical 
result is solipsism or worse.^ He also says that the orthodox 
description of matter, distributed in different ways at disparate 
moments of time, is fundamentally inadequate.^ It is therefore 
necessary not only to revise physical conceptions so that knowl- 
edge is possible, so that time and space are derivative and 
relational yet real, so that change may be intelligible, but at the 
same time to formulate an account of nature which is indepen- 
dent of mind and which is a closedsystem. The fact of knowledge 
IS posited; for nature is significant,* and, he says, “I assume it as 
an axiom, that motion is a physical fact” and "science is not a 
ai^ tale.”* Knowledge is made possible through awareness, 
•W iich IS apparently a part of nature. Dr.-Whitehead specifically 
declares that his theory is not an attempt to account for all 
reality, and I constantly feel that he knows more than he has 
us. le passages that follow could have been written only 
'“"8 pondered on fundamental problems, 
the ultimate fact embracing all nature is (in this traditional 
pom o Men) a distribution of material throughout all space 
at a durationless instant of time, and another such ultimate 


* The Principle of ndaimly. p 27 

* .3*1? Principle, of Natural Knoicledge, 1910, p. 3 
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fact iv-ill be another distribution of the same material through- 
out the same space at another durationless instant of time. 
The difficulties of this extreme statement are evident and were 
pointed out even in classical times when tlie concept first took 
shape. Some modification is evidently necessary. No room has 
been left for velocity, acceleration, momentum, and kinetic 
energy, which certainly are essential physical quantities. 

“We must tlierefore in the ultimate fact, beyond which 
science ceases to analyse, include the notion of a state of c^ g 
But a state of change at a durationless instant is a very difficu 
conception. It is impossible to define velocity without some 
reference to the past and the future. Thus change is essentially 
the importation of the past and of the future into the immediate 
fact embodied in the durationless present instant. 

“This conclusion is destructive of the fundamental assump- 
tion that the ultimate facts for science are to be found a 

'“11 wf p^rce^ e aTpresent is the fringe of memoty 

Hnged with anticipation. TW^r'^hTs pLufi^ity of knowl- 

may be metaphorically described ‘’J there is a 

as perceived always has a ragged S ' , u to 

world beyond the room to which our sight IS coiffined kno^ 

» „ .K, 

within the room. The junction o Sounds and 

with the exterior world beyond is never 
subtler factors disclosed in sense-awareness float 

“utsWe.”’ completeness of the 

"The materialistic theory has all th P 


T, • • I y,f Natural Knowledge, p. 2. (By 

> .4n Enquiry concerning the 
courtesy of the University Press, Cambndg .) 

* The Concept of Nature, p. 73. 


» Ibid., p- 50. 
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thought of tlie middle ages, which had a complete answer to 
everything, be it in heaven or in hell or in nature. There is a 
trimness about it, with its instantaneous present, its vanished 
past, its non-existent future, and its inert matter. This trimness 
is very medieval and ill accords with brute fact. 

“The theory which I am urging admits a greater ultimate 
mystery and a deeper ignorance. The past and the future meet 
and mingle in the ill-defined present. The passage of natiure, 
which is only another name for the creative force of existence, 
has no narrow ledge of definite instantaneous present within 
which to operate. Its operative presence which is now urging 
nature forward must be sought for throughout the whole, in the 
remotest past as well as in the narrowest breadth of any present 
duration. Perhaps also in the unrealised future. Perhaps also in 
the future which might be as well as the actual future whieh will 
be. It is impossible to meditate on time and the mystery of the 
creative passage of nature without an overwhelming emotion at 
the limitations of human intelligence.” ' 

■With this introduction, let us see how Dr. Whitehead solves 
his difficulties. After slating that Sir J. J. Thomson quotes with 
approval the aphorism ofPoynting, “I have no doubt whatever 
that our ultimate aim must be to describe the sensible in terms 
of the sensible,” he concludes, “Adherence to tiiis aphorism, 
sanctioned by the authority of two great English physicists, is 
the keynote of everything in the following chapters.” = What 
t le sensible is may be determined by an examination of what 
IS given in sense-awareness. “Thought about nature is different 
from the sense-perception of nature. Hence the fact of sense- 
pemeption has .an ingredient or factor which is not thought. I 
call this ingredient sense-awareness. It is indifferent to my 

* The Concept of !\"atnre. p. 73, 
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argument whether sense-perception has or has not thought 
as another ingredient. If sense-perception does not involve 
thought, then sense-awareness and sense-perception are iden- 
tical. But the something perceived is perceived as an entity 
which is the terminus of the sense-awareness, something which 
for thought is beyond the fact of that sense-awareness. Also the 
something perceived certainly does not contain other sense 
awarenesses which are different from the sense awarene 
which is an ingredient in that perception. Accordingly na 
as disclosed in sense-perception is self-contained as again 
sense-awareness, in addition to being self-contained as ag 
thought. I will also express this self-eontainedness of nature by 

saying that nature is closed to mind. ’ j ■ 

All experience, then, is not included in this attempt. Mind is 
not a part of nature as Dr. mitehead defines nature; lope, 
beauty, the good, are not included. Expenenee as a whole 

which may be significant, ideal, is "j^pleirpossible 

examine physical expenenee, and fr 
elements roLctbymathematicallogieasystemwhiehshall^ 
independent of all mind and whieh will aecom or 

de Jed. The sensible elements, whatever they 

given in experience, or at least J te known, 

knowledge is, then, a fact of expenenee, obiects, not 

i. i, Tl,. 

atoms, but events; and in the order o , but change 

it, awareness is included. Nature is f of events, 

is a derivative idea. What really exis s i ^ 

and this involves extension which mcludes P 

or rather which is the foundaUon of both space 
Events are the essentials 8"®" some simple 

An event may be Inborn^ 

physical object. When Sir Enies 

i The Conct^ of Nature, p. 
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breaks up an element into its parts (electrons), what he ideally 
experiences is a flash of light. This is, as I understand it, an 
event, not a physical object.’ But in this flash are discernible 
certain elements, characters, which are essential. The flash 
occurs not as an ideal catastrophe, but overlaps with previous 
occurrences and with following ones. "What is given immediately 
is not an electron but events which have extension. “What is 
directly observed is an event. Thus a duration, which is a slab 
of time with temporal thickness, is the final fact of observation 
from which moments and configurations are deduced as a limit 
which is a logical ideal of the exact precision inherent in nature.” ’ 
Events, then, are immediately given by awareness, and from 
events in the sense that they constitute a reality independent of 
mind Dr. Whitehead believes that a world of physics which is 
independent of mind, or at least the framework of such a world, 
may be constructed. 

The method of procedure is as follows: “The second chapter 
of this book lays down the first principle to be guarded in fram- 
mg our physical concept. We must avoid vicious bifurcation. 

ature is nothing else than the deliverance of sense-awareness. 
We have no principles whatever to tell us what could stimulate 
mind towards sense-awareness. Our sole task is to exhibit in one 
^stem the characters and inter-relations of all that is observed. 
Our altitude towards nature is purely ‘behaviouristie,’ so far as 
concerns the formulation of physical concepts.” = Thus Ein- 
stein s theory, the Newtonian theory, and in fact any theory are 
not necessary descriptions of nature but empirical descriptions 
o the behavior of nature. These theories are all on the same 
plane: they are investigations into what is actually observed 
and the test of their truth is that they explain the facts. For 

' Principle ofllclalicili,, PP. 0, 01-72. 

’ Ibid., p. 7. 

■ The Concept of Knluee. p. 185 . 
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example, when oxygen and hydrogen are brought together it is 
an observed fact of experience tliat water is formed. General 
laws of the behavior of such phenomena may be stated. These 
laws serve to unify experience; they are practical laws. So Dr. 
Whitehead says. “I should be very willing to believe that each 
permanent space is either uniformly elliptic or uniformly hyper 
bolic, if any observations are more simply explained by such a 
hypothesis.” ^ It is the pragmatic test that must ultimate y 

decide which theory is true.^ 

It is difficult to criticize such a theory, for to a certain ex 
Dr. Whitehead disarms one by confining his discussion to a 
limited part of experience, by disavowing materia ism, y 
asserting that it is impossible to meditate on time an 
mystery of the creative process of nature without a 
whelming emotion at the limitations of human mte 8 
But there are certain aspects of this theory w ic we 
examine. Three points are especially interesting or 

(1) The assertion that the laws of science are an attempt 

describe the behavior of nature as observed. i_j„p of 

(2) The postulate that sense-awareness gives knowledge 

a reality independent of all mind. o-ootive 

(S) Th. Ital 

'TL .. “T": “;”2 

mathematical formula; there is no possib « ° 1 

is no misunderstanding about what we are ^ 

descriptions of Newton, Euler, and Lagrange 

so describing nature, those of Einstein an tJiere is 
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no inherent necessity about describing vhat ne 

matics is only a very exact la g g 
tWnk we observe, there is no objeetion to using 
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Nothing is asserted about the ultimate nature of reality. But 
science seldom stops here; it usually declares that behind all this 
we in some way know a reality which gives rise to such laws and 
from which we can deduce them, a reality which indeed is known 
as only a part of experience but as such an important part that 
if we knew all about it we should see that the whole of experience 
must in some way conform to it. I do not deny that, if we knew 
enough, a mathematical statement of the behavior of a human 
being might be formulated, just as a mathematical statement of 
the way a planet behaves is formulated. But this does not 
imply anything more than mere behavior. The planet may 
move in its orbit because angels carry it in just that particular 
fashion; the human body may move as it does because it has a 
definite purpose. In either case behavior could be stated in 
mathematical terms and would be predictable as long as purpose 
or any other kind of behavior were constant. The test of 
whether your account is true or not is pragmatic ; if it is found 
that nature acts in the way described, your laws are true in so 
far as they apply. But such a behavioristic account, whether 
in mathematical terms or not, does not in the least affect either 
the question of the ultimate nature of reality or the question 
whether what acts is purpose or mechanism. To quote James: 

You see It IS the old dispute come back! Materialism [here 
Mechanism] and teleology; elementary short-span actions sum- 
ming themselves ^blindly' or far foreseen ideals coming with 
effort into act. 

Nal\el} ne believe, and humanly and dramatically we like 
to helicvc. that activities both of n-ider and of narrower span are 
nork in life together, that botli are real, and tliat the long- 
p n tendencies joke the others in tlicir service, encouraging 
icm in the right direction, and damping them when they tend 
in ot ler n n\ s. But how to represent clearly tlie modus o-petaiidi 
nc 1 steering of small tendencies by large ones is a problem 
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which metaphysical thinkers will have to ruminate upon f 
many years to come. Even if such control should eventua y 
grow clearly picturable, the question how far it is successMly 
exerted in this actual world can be answered only by investigat- 
ing the details of fact. No philosophic knowledge of the genera 
nature and constitution of tendencies, or of the re a lo 
larger to smaller ones, can help us to predict which of all tbe 
various competing tendencies that interest us in ^ 
are likeUest to prevail. We know as an empmcal fact that t ^ 
seeing tendencies often carry out their purpose, but we too 
also that they are often defeated by the failure of some eon 
temptibly small process on which success ^epen j. A ^ 
thrombus in a statesman’s meningeal jution 

empire out of gear. I can therefore not even hint 
of L pragmatic issue. I have only f 

that issue is what gives the rjl really act in 

kinds of activity may be real. Are 

the world more foreseeing or more inevitably 

reach a point of view Uke tne t' ^ .^oT.o«jnpctatorof 
experience, where purpose, consciousness, is a P 

evLs. This may beatrueinterpretation^^ 

the demand for a uniformity in expen uni- 

purpose, which is just as tte^mpirical fact that 

fonnity in physical nature; * ^ ^ i,as ns 

purposes do operate and that is . foils to account for 

much justification as the laws of mo lo , j jneclinnistic 

the creative advance of nature. A °''“'^\j^p^ledge: it leaves 

theory does not give an adequate acc on intelligihle 

out tlie ohsen-er. Therefore, since „i,vsical law can be 
statement of the relation of purpose to pUj 
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formulated, I am compelled to reject Dr. Wliitehead’s reason- 
ing as furnishing even a beginning on which a philosophy may 
be built, because he assumes that the short-span activities, the 
processes of nature, can go on by themselves out of all relation 
to other activities ; and I do this with more assurance because 
I believe he is building on insecure foundations. 

The reason why Dr. Whitehead believes that his account 
gives a true but incomplete description of reality is because 
awareness is held to give knowledge of a reality independent of 
mind. Let us face the issue squarely. If Dr. Whitehead is 
right, if we have knowledge of extended events in tliis sense and 
of necessary causal sequence, then there is little doubt that 
his uniformity of nature is logically implied. So, granting his 
premises, formulas similar to those of Gibbs, which apply to all 
nature including the bodies of men, are conceivably deducible. 
All conduct could be ideally reduced to the necessary physical 
laws of the behavior of whatever science holds to be the ultimate 
elements; no true science of character would be possible. But 
knowledge is impossible on such assumptions; and such a philos- 
ophy IS inadequate, for it gives no account of the relation of the 
mind of the mathematician to the world he constructs. The 
lole theory rests on the assertion that awareness gives im- 
me late knowledge of a reality that is independent of awareness. 

ere knowledge must consist of an external relation between 
what IS aware and the event; but, as we have tried to show, fl- 
owing Berkeley and Royce, such a relation does not result in 
pernicious infinite regressd So for me Dr. 
lutehead’s philosophy is unsatisfactory, for it would separate 
mmd and purpose from nature, thus making impossible an intel- 
■gihlc account of experience ns a whole; moreover, it does not 


lii. ?Pp!5- 'o Mr. G. E. Moorc\s contciiUon in 
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give a satisfactory account of how knowledge is possible, but on 
the contrary makes knowledge of reality impossible and hence 
furnishes no foundations for his constructions. Does not bifur 
cation, a duality of nature, break out again in awareness of 
events, just as it did in the old materialistic theory which, as 
Dr. Whitehead himself says, leads to solipsism? 

I am aware that Dr. mitehead explicitly disclaims materia - 
ism and the bifurcation of reality. There are many passages hke 
this: “If we are to avoid this unfortunate bifurcation, we must 
construe our knowledge of the apparent world as being an 
individual experience of something which is more than persona . 
Nature is thus a totality including individual experiences o 
that we must reject the distinction between nature as it realty 
is and experiences of it which are purely ™ ^ 

experiences of the apparent world are , JJ’ 

much like the 4d of idealism we have tried In 

praLe, however. Dr. Whitehead bifurcates e^ nence n o 
nature, “the something more than individual e^enence 

is closed to mind and has its own ^3,“ I 

largely those of orthodox physics. Such a bifurcation 

think, to all the difficulties of oiys so as to 

If, however. Dr. Whitehead would 
make all reality mental and the laws o p ysi 
fixed but not necessary laws of the behavior of a P 

> The Principle of ReMwity, p. O*- ..^he Idealistic InterpretaliOT 
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of Einstein’s Theory,” Aristotelian , js of the Principle of Ma- 
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reality, these objections would disappear. But the impression I 
get is that the laws of nature are necessary and invariable and 
in general are those of orthodox physics, and that nature is not 
mental but is known in awareness. 

Of Mr. Broad’s belief, that independent reality is given in 
tactual awareness, we have already spoken. It is sufficient here 
to point out that objections similar to those we have noted in 
regard to Dr. Whitehead’s theory also apply to Mr. Broad’s 
independent reality. In a recent book, however, Sdeniijic 
Thought (1923), he has given a much more detailed account of 
physical reality. Into the details of this I am not prepared to 
enter, but I think that, in so far as it retains a reality inde- 
pendent of all mind, it is open to the same criticisms that apply 
to his former exposition. 

Of the creative advance of nature Dr. Whitehead unfortu- 
nately tells us little. I suppose this creative advance means that, 
if nature is regarded as a historical process, it shows an advance 
from the physical to the biological and thence to the mental 
planes of being. That this is a mysterious process and involves 
the creation of the new seems apparent. How it occurs is for me 
the deepest problem of philosophy and one to which we shall 
soon return. 

^le problem of stating these relations of the long-span 
acuities to the short-span, of accounting for the relation of 
mm ^ to reality; of explaining how knowledge is possible, of 
shoumg the relations of a reality which has Space-Time rela- 
tions to what we call mind, has been the task of a very remark- 
able system of philosophy contained in the two volumes called 
Space Time, and Deity, by M>. S. Alexander. For this work I 
Have the greatest admiration and with much of the detail I can 
agree; but wiUi all my admiration I have the conviction that 
[here is another way of interpreting experience, a way that 
gives a more adequate account. 
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Looked at in broad lines, Mr. Alexander’s system may be 
described as an attempt to state all experience in terms of 
Space-Time. It is the problem of philosophy, as it is of science, 
to formulate a theory of experience; and, as mind is a part o 
experience, philosophy must describe mind and its relation to 
experience as a whole. The logical procedure would be to show 
how mind results from simpler processes; but for puiposes 
exposition it is wise to accept a provisional theory o 
which to set out. Mind is the relation of certain entities to 
other entities; it is not a unique relation but is a speci c com 
plexity of relations found throughout experience. Thus reauty 
in its simplest form is Time related to Space; and in a sense 
Time is the mind of Space. Knowledge of Space-'Time is ^ 
through intuition and gives us objective reahty “dependent o 

mind ThemosteomplexformofSpaee-Timeisneu^ 

on its objective or contemplated side and ^ 

both are complexities of Space-Tune. > reahstio 

b. .bb, U be eid-r Ijfd.. 

Im., Ioib.OTptaly.li..™ 
result of an historical development. 

description rests on how '„“‘u7dlcu^sion of the 

Mr. Alexander sums up the “With this clue 

meaning of Space-Time in various empirical 

in our minds we may proceed respective 

qualities that characterise existent t ng ^ 

levels, as distinct from the categories. ■ formula the 

preface the discussion by attempting to exhibited in our 

relations of Space and Time as they av received as a 

analysis of Space-Time. The formu a different 

hypothesis to be judged by its gses the conclusions 

forms of empirical existence, an i P mime as a whole and 

reached in the preceding chapter. is 
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in its parts bears to Space as a whole and its corresponding parts 
a relation analogous to the relation of mind to its equivalent 
bodily or nervous basis ; or to put the matter shortly that Time 
is the mind of Space and Space the body of Time. According to 
this formula the world as a whole and each of its parts is built on 
the model with which we are familiar in ourselves as persons, 
that is as union of mind and body, and in particular as a union 
of mind and brain. But as this may lead to the misapprehension 
that we are the standard and exemplar of things, the statement 
is better made in the reverse and truer form that we are ex- 
amples of a pattern which is universal and is followed not only 
by things but by Space-Time itself.” ' 

Thus the statement that Time is the mind of Space is not to 
be token too literally. It means that Space-Time contains that 
which, when sufficiently developed, becomes what we call 
Mind, mind is Time, but Time is not yet mind. *‘In some such 
as non as this we may attempt to give fulness and some degree 

0 e.^hcitness and precision to the formula that Time is the 
^ of Space. There is nothing in the mere hypothesis which 
IS strange or unfamiliar. The conception of a world-soul is an 
*f • ^*hniz once described body as momentary mind, and 

1 IS clear from the spirit of our inquiry that for it a point-instant 
an pace-Time as a whole are ^material* in \xtended sense 
o la term. It is more important to explain, or rather to 
repeal m what exact sense the formula is used. It does not 
mean that T imc is mind or any lowest degree of mind. I do not 
mean ns Leibniz meant that Uiings on their different levels 

sess \nrjing degrees of consciousness, from tlie distinct 
of mlcIHgence do«-n to the confused stage of matter. On 
Me conlrarj- mmd is mind and Time is Time. Mind exists only 
on Us own level of e.xistcnee. I mean that in the matrix of all 



EEALISTIC THEORIES 129 

existence, Space-Time, there is an element Time which performs 
the same function in respect of the other element Space as mind 
performs in respect of its bodily equivalent. The points of 
Space have no conscious.ness in any shape or form, but their 
instants perform to them the office of consciousness to our 
brains. A similar caution will have to be put m presently in 
respect of the proposition that a point-instant is something 
material; and because of the danger of misunderstanding, the 
caution is almost more important than the formula. Our hy 
pothesis is merely that alike in the matrix of finite thmgs and in 
all finite things there is something of which, on the highest level 
we know of finite existents, mind is the counterpart or corre- 
spondent. So far as the philosopher is concerned with empincal 
facts, it is his business to indicate what this element is on each 

level. On the bare level of Space-Time, It IS Time. Bather than 

hold that Time is a form of mind we must say that mind is a 
form of Time. This second proposition is strictly true, u 
theTime-element, as we shall see, the quality i^d as well as al 
lower empirical qualities emerge, and this quality mind belongs 
to or corresponds to the configuration of time -h'ch enters into 

the Space-Time configuration winch is 

existence on which mind is found. . rtnneht 

Alexander in a footnote, “are minds, as ; 

monads. The only monads are point-instanU. Cons e^ 

the monads are not for me minds of a lower order, but thej 
tain an element comparable to mnd^ Iposophy of evolution. 

Mr. Alexander’s system is re ^ P oint.inslants all 

From Space-Time, which is separa ^ ° ^ ^ 

dovelops,-categories, matter. „„ 

Deity. Now, I am not clear . t, en the system appears to 1 ki 

mental. If U.ey are .-e have found 

a refined materialism open I 

» S. ,\lcinnilcr. op. eil., pp. 
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in crude materialism; it is difficult to see how mind and know- 
ledge result. If point-instants are mental, then they become 
little minds or monads of some sort; but Mr. Alexander says he 
does not mean this. To make the system work, therefore, point- 
instants must have a different interpretation from that given 
them by Mr. Alexander; they must become monads. Moreover, 
by a process of intuition, Space-Time is grasped as extra-mental 
reality, independent of all mind; but here Dr. Whitehead’s 
bifurcation again appears, with the consequenees so often 
pointed out. Thus this wonderful reabstic system appears to be 
open to the objections already mentioned. It is interesting to 
note, however, that, by interpreting the meaning of Space-Time 
so as to make it frankly mental, we may avoid these difficulties. 

It is only fair to say that Mr. Alexander believes he avoids 
asserting that mind is evolved from matter. He escapes the 
difficulty , after the fashion of Mr. Lloyd Morgan and others, by 
holding that life is reducible to physical terms, but in the new 
combination of physical elements called an organism there is an 
added quality, life; that mind is reducible to terms of life, but 
again something emerges and is added to the sum of all the 
physiological elements. It seems to me to be impossible to hold 
intelligibly that life and consciousness can emerge from that 
which IS not alive and not conscious. But on any theory of 
evolution one must suppose that, with the emergence of self- 
consciousness at least, something new is produced which was 
previously merely implicit. This is really the problem of under- 
standing how anything now can ever come into the world. To 
this problem wc shall return.’ 

.fVnolher difliculty appears in Sir, Alexander’s description of 
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cognition. Knowledge of an object is more than mere response, 
more than mere “compresence.” When I perceive a chair there 
is compresence of my mind and the object; there is also some 
kind of reaction; and these two aspects, compresence and re- 
action, are present throughout observed reality, whether mental 
or material. But in perception there is a peculiar kind of re- 
sponse. When I perceive a chair I attend to only certain images 
that are formed. This act of attention is a purposive reaction; 
it affirms a definite, intended object. Unless this kind of re- 
sponse is common to all nature, to Space-Time, then compres- 
ence does not account for cognition. If it is common to M 
nature, then the world is a mental, not a non-mental, affair. In 
other words, the ultimate realities are minds. Aitlmiich 

A third difficulty is the relation of mind 

these are held by 7he Contemplated aspect 

enjoyed aspect of fte suLtance. The 

seems to be like Spinoza s two a nvaVal law the 

contemplated aspect goes on the result 

mind as such merely looks on, mere y purpose is 

that we are nothing but conscious automata and purpos 

illusion. ^ Alexander’s type of realism 

Restated in a ynj of idealism I am ad- 

is nearly indistinguishable fr 

vocating. All reality is o one 

IS plural, complexities aris , merely a complexity of 

organized; mind and body are ^ realism, as idc.alism, 

this stuff. Such a view may c ® the description 

or as neither. If accepted, many this possible 

of ultimate reality disappear, Alexander, 

agreement the old ^ ^^^j^rc is necessary- law 

what determines the course o of the quality mind 

conceived in physical terms. enjoyment; it docs not 

to this physical sequence is that of mere enj y 
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become plain that mind interferes with this series or can inter- 
fere with it. Bnt the world is just as much a mechanism con- 
ceived in this way as in the purely materialistic fashion. The 
emergence of mind is possibly comprehensible, but the activity 
of mind is either denied or left unexplained. Now, it seems to me 
that this is the important point at issue: \Yhat does mind do m 
the world? Is it a mere spectator? If it does anything, how does 
it do it? How can you explain the creative march of nature 
without some kind of activity? Is not this activity akin to what 
we are aware of in ourselves? Is it not an observed fact that the 
physical, the mechanistic, order is broken in body-mind if only 
by the fact that body acts on mind? So the issue between real- 
ism and idealism takes another turn. It is the relation of pur- 
pose to law, and this is my most persistent problem. A sugges- 
tive contribution is made by Mr. Eddington, one of the most 
brilliant exponents of the theory of Relativity. His point of 
view is so interesting that I am going to give at some length his 
conclusion in regard to the meaning of Relativity: 

lYe see now that the choice of a permanent substance for the 
world of perception necessarily carries with it the law of gravi- 
tation, all the laws of mechanics, and the introduction of the 
ordinary space and time of experience. Our whole theory has 
really been a discussion of the most general way in which per- 
manent substance can be built up out of relations; and it is the 
mind which, by insisting on regarding only the things that are 
permanent, has actually imposed these laws on an indifferent 
world. Nature has had very little to do with the matter; she had 
to provide a basis — point-events; but practically anything 
Mould do for that purpose if the relations were of a reasonable 
degree of complexity. The relativity tlieory of physics reduces 
cvctylhing to relations; that is to say, it is structure, not ma- 
terial, mIucIi counts. Tlie structure cannot be built up without 
material, but the nature of the material is of no importance. 
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We may quote a passage from Bertrand BusseU’s Introduction 

to Mathematical Philosophy. , 

“•There has been a great deal of speeulation m tradrtmna 

philosophy which might have been avoided if ““ 

LcJe: and the difficulty of getting behind it had been real- 

ised. For example it is often said that space an _ 

jective, but they have objective Lmselves, 

ena are subjective, but are caused y g 

which must have differences iniersecorrespon mg 

ferences in the phenomena to which they give nsj^ 
hypotheses are made, it is general y faet, 

very Httle about the objective coun rp objective 

however, if the hypotheses as state ’ structure as 

counterparts would form a 

the phenomenal world I? s ’^^^J^j^both worlds or of 

a communicable significance essence of 

neither: the only difference mus le i V,affles descrip- 

,.dl„d..U.y wu* ..»y. 

tion, but which for that very reaso ^ ^orld of 

“This is how our theop^ now stan = Out of these 

point-events with their primary 77 relations and qualities 

an unlimited number of more complicated re 

can be built up mathematically, escri sense 

the state of the world. These exist m ^ moor. But 

as an unlimited number of walks eas cives a signif- 

the existence is, as it were. latCTt unless 

icance to the walk by following it. “7, c world only acquires 

existence of any one of these qua ities it out for recog- 

significance above its fellows, if a ™‘" ^ meaningless jumble of 

nition. blind filters out matter irom rainbow from 

qualities, as the prism filters out ^ jEnd exalts the per- 

thc chaotic pulsations of white g appears from the 

nianent and Urcs the transitory; and it app 
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mathematical study of relations that the only way in which 
mind can achieve her object is by picking out one particular 
quality as the permanent substance of the perceptual world, 
partitioning a perceptual time and space for it to be permanent 
in, and, as a necessary consequence of this Hobson^s choice, the 
laws of gravitation and mechanics and geometry have to be 
obeyed. Is it too much to say that mind^s search for perma- 
nence has created the world of physics? So that the world we 
perceive around us could scarcely have been other than it is? 

^ “The last sentence possibly goes too far. but it illustrates the 
direction in which these views are tending. With WeyPs more 
general theory of interval-relations, the laws of electrodynamics 
appear in like manner to depend merely on the identification of 
another permanent thing— electric charge. In this case the 
entification is due, not to the rudimentary instinct of the 
vage or the animal, but the more developed reasoning-power 
0 e scientist. But the conclusion is that the whole of those 
aws 0 nature which have been woven into a unified scheme— 
mw a^ics, gravitation, electrodynamics and optics — havetlieir 
rigm, not m any special mechanism of nature, but in the work- 
ings of the mind. 


contitri f ™ntter and motion,’ said Descartes, *and I will 
on ™ct the umverse.' The mind reverses this. ‘Give me a 

struct 'i" which there are relations — and I will con- 

struct matter and motion.’ 

inherent ' *1. Inws in the external world? Laws 

tlie 111 of events, which break through into 

tte phenomena otherwise regulated by the despotism of the 

pr™ oL w T""”' ^'1 

have tli • ndmil that there are laws which appear to 

tlicse if nltT'' The most important of 

qualiiv nf .1 “ “tomicity. my does that 

1C norld which distinguishes matter from emptiness 
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exist only in certain lumps called atoms or electrons, all of com- 
parable mass? Whence arises this discontinuity? At present, 
there seems no ground for believing that discontinuity is a law 
due to the mind; indeed the mind seems rather to take pains to 
smooth the discontinuities of nature into continuous pe p 
tion. We ean only suppose that there is something in 

of things that causes this aggregation into atoms. Pro a your 

analysis into point-events is not final; and if it could be pushed 
further to reach something still more fundamental, then atomic- 
ity and the remaining laws of physics would be seen as i e 

This indeed is the only kind of explanation that a p ysici 
could accept as ultimate. But this more ultimate analys 
stands on a different plane from that by which the pom -e 

werereached. The world may be so constituted Jatfte laws of 

atomicity must necessarily hold; but, so ^ vT n consti- 

cemed, Lre seems no reason why it should 

tuted in that way. We can conceive a -0^^ con^e^^^^^^ 

wise. But our argument hitherto has been *at, h 

world is constituted, the necessary combinations of th._^g 

be found which obey the laws of mechanics, gra 

electrodynamics, and these combinations ^ [ P 

O, L wo,M or p^puo. ro, -j' 7 “; • ” 

'appHoioto thorn; and fu^r. “ 777 ^ „ unsubslan- 

ferent character would be rejec y 

atomicity depends on laws “ue! 

erst difficult to account in the ana- 

especially; since matter is not o ^ irrelevant consider- 

lytical scheme, and owes its red, honcier, that 

ations introduced by the mind. matter and electricity; 

atomicity is by no means c®" "® ° ^ recent physics, is 

the quantum, which plays so necused of 

apparently an atom of action. 
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connivance witli mind in singling out matter for special distinc- 
tion. Action is generally regarded as the most fundamental 
thing in the real world of physics, although the mind passes it 
over because of its lack of permanence; and it is vaguely be- 
lieved that the atomicity of action is the general law, and the 
appearance of electrons is in some way dependent on this. But 
the precise formulation of the theory of quanta of action has 
hitherto baffled physicists. 


There is a striking contrast between the triumph of the 
scientific mind in formulating the great general scheme of 
natural laws, nowadays summed up in the principle of least 
action, and its present defeat by the newly discovered but 
equally general phenomena depending on the laws of atomicity 
of quanta. It is too early to cry failure in the latter case; but 
possibly the contrast is significant. It is one thing for the human 
mind to extract from the phenomena of nature the laws which it 
las itself put into them; it may be a far harder thing to extract 
aws over which it has had no control. It is even possible that 
ws which have not their origin in the mind may be irrational, 
and we can never succeed in formulating them. This is, how- 
ever, only a remote possibility; probably if they were really ir- 
ra lona it would not have been possible to make the limited 

“^‘ewd. But if the laws of quanto do 
indeed differentiate the actual world from other worlds possible 
to the mind we may expect the task of formulating them to be 
far harder than anything yet accomplished by physics. 

e theory of relativity has passed in review the whole 
ubjcet.mau„ of physics. It has unified the great laws, which 
aLue fonnulation and the exactness of their 

wlL “ human knowledge 

naliue And yet, in regard to the 

of svml” I ’knowledge is only an empty shell— a form 

>0 s. It IS knowledge of structural form, and not knowl- 
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edge of content. All through the physical world runs that un- 
known content, which must surely be the stuff of our conscious- 
ness. Here is a hint of aspects deep within the world of physics, 
and yet unattainable by the methods of physics. And, more- 
over, we have found that where science has progressed the 
farthest, the mind has but regained from nature that which e 

mind has put into nature. 

“We have found a strange foot-print on the shores o e 
known. We have devised profound theories, one after another, 
to account for its origin.' At last, we have succeeded m reco - 
structing the creature that made the foot-print. And Lo. 

“a liew of reality comes very close to the poshion I 
have been advocating, providing the absolutely pe— t a^d 
necessary are not impUed,-namely. reality is and to 

laws of physics are the laws of mind^ “ 

not '’Yhave‘'tried to show that reality is 

sophically It IS justified. I h substance; it is the stuff 

mind, which we may if we choose . ivrmd is conceived 

which acts and out of which an 

as the activity or reaction of a p wViirh mav perhaps 

be called atoms or e'^^on . discernible part is a 

but because it is a whole an ™„iitv — minds, monads, 

part of the whole, because the P” knowledge is pos- 
er atoms — exist in an organic y> which is relatively 

sible. The physical world is a part o re^j y^^ 

permanent and common proper y. -onsinict from obscr- 

reality are the laws that mind is _ the 

vaUon of the behavior of certain aspects . 

•1 j* M io?0 nn. 10C~201. I 

■ A. S. Eddington, ^^UiiTin^'r'^il. (Quotol by courtesy of Ibc 

nol prclcnd lo understand all of tbn m 
University Press. Cambridge. England.) 
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relatively permanent aspects. But, since what constitutes the 
given appearance of reality is dependent on the point of view and 
choice of the observer, any adequate description of reality must 
be one that takes account of all points of view. For me this 
would not make the physical the necessary point of view, but 
only an interesting and significant one. Points of view including 
values, morality, conduct, would also be necessary. 

Such a relatively universal point of view might be stated as 
follows: Reality is the striving of minds to reach complete 
knowledge and harmony of purpose. In so far as this striving 
is relatively fixed and permanent and common property, it is 
the world of physics. Such a world, however, shows a crea- 
tive advance which is the purposive, creative activity of mind. 
Mind, reality, or substance reveals itself in different ways ac- 
cording to the point of view of the observer, who selects what 
is for him the important condition under which he shall view 
reality. Thus a rainbow is beautiful color, a mist, or a mass of 
electrons according to the relations which it bears to the mind 
of the observer, mich is its reality? All and any. But the 
important, the significant, one is that set of relative conditions 
which m\\ best serve ideal purpose. Thus mind actually makes 
rea ity in two ways . first, by its creative advance, which pro- 
duces new conditions; second, by its selection of what is most 
valuable in iU relations to reality. This account of reality, Uke 
Mr. Eddington’s, holds that all is mind; but the laws of the 
behavnor of reality are not, according to this view, imposed by 
mind on an indifferent stuff, but each mind finds that its own 
aws of thinking are in so far as true also the laws of reality. 

uch descriptions of reality as we have been considering, 
whether Mr. Alexander’s, Dr. MTiitchead’s, Mr. Eddington’s, 
c one I have suggested, are sufficiently removed from the 
ordma^ view of the reality of a chair, and yet in Dr. Johnson’s 
u I lej presen c its reality. But there are other interesting 
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and suggestive accounts of reaUty that it will be to our advan- 
tage to consider. i- t •„ 

Dr. George Santayana has long held himself to be a reahst m 

the sense that he believes we must posit a substance mdepem 
dent of mind. His reasons for this we have already ’ 

but they are given more explicitly in his 

FaUk. He holds that reflection on «=H>enence, rf ^o ugh 

going, leads to scepticism; but even in tins -eptic-m - * 

cemL, as a necessary foundation for 

that the mind knows essences which have being o 

not exist. They are general Th^e 

Platonic ideas, but they do nothing, ey 

essences the mind “^^^^effoXof mathematicians, 

construct dreams of fancy ^ ^.^everations as 

“Pure mathematics consists entim y anything, then 

that, if such and P''?P°“ ‘°^at thing. It is essential 

such and such a proposition is ru really true, and 

not to discuss whether the first ^^pposed to 

not to mention what the anyt mg is o subject 

be true. . . . Thus mathematics may b^defi-d^^ 

in which we nevCT know what we are^ ^ eondition that Dr. 
what we are saying is true. animal faith, which 

Santayana is left without i^apP^ substance exists. By 
instinctively, but by a jump, which we intuit, so that 

accident, substance embodies acts arhi- 

we are able to arrive at ^aetical results. It 

trarily, and our reasonmg “ ” which we discover 

goes its own course accor ng conclusion Dr. 

because it by chance embodies . jujuition, I pass, by a 

Santayana says, “In rising ou o discourse, in cxpe- 

vital constitutional necessity, 

» Time, and Gravitation, 

1 Bertrand Ilusse...nuoleH in Eddingtons spare, r 

p. 14, note. 
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rience, in substance, in truth, and in spirit. All these objects may 
conceivably be illusory. Belief in them, however, is not grounded 
on a prior probability, but all judgements of probability are 
grounded on them. They express a rational instinct or instinc- 
tive reason, the waxing faith of an animal living in a world which 
he can observe and sometimes remodel.” * 

With the position of the sceptic I am in considerable sympa- 
thy, and with Dr. Santayana believe that the way out is by a 
jump. His world of essences has always puzzled me; but after 
all, if it is easier to conceive the constructive power of the ra- 
tional imagination as an intuition of a realm of essences, I do 
not know that it makes much difference. But, when we have, 
with Plato, once found such a world, it behooves us to show 
its relations to the real world. The real or existing world is the 
world of substance, conceived, I suppose, by Dr. Santayana as 
material. This world by chance embodies essences, so that it is 
to a certain extent intelligible; but its acts are its own and are 
irrational and not to be imderslood; they occur not according to 
laws of essence but according to their own laws. If we hold, as 
Dr. Santayana appears to do at times, that essences and reason 
have naught to do with nature except that nature embodies 
certain essences, such a view appears consistent. And what else 
do such passages as these mean? “The life of reason ns I con- 
ceive it is a mere romance, and the life of nature a mere fable; 
such pictures have no metaphysical value, even if as sympa- 
thetic fictions tlicy had some psychological truth.” = “Thus the 
discernment of essence, while confirming Platonic logic in the 
ideal status which it assigns to the terms of discourse (and dis- 
course includes all tliat is mental in sensation and perception), 
destroys the illusions of Platonism, because it shows Hint cs- 

* GeorRc Sanlnynna. Seejjildjrm and Animal Faith, 1023, pp. 308-309. 
(QilolM liy courtesy of Cliarlos Ecriliner's Sons, Ken* York.) 

• llni., p. 101. 
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sences, being non-existent and omnimodal, can exercise no dom- 
ination over matter.” * 

Any rational ideal of conduct, then, would either be a contra- 
diction in terms or else inoperative in the physical world, or 
perhaps both; but his concluding sentences, already quoted, 
appear to suggest some way out. Until this is furnished, judg- 
ment must be suspended. A way out, however, must be found. 
If nature has produced man, who intuits essences and through 
animal faith posits substance, can we reasonably suppose that 
moral faith, that belief in the eflScacy of rational ideas, is an 
illusion? I cannot think so. Therefore, as well as for other 
reasons indicated previously, I must, until further light is fur- 
nished, reject the doctrine as expounded, although I acknowl- 
edge sympathy with many statements (I dare not eall them 
opinions) contained in Dr. Santayana’s work, as well as a debt 
for many suggestions not specifically mentioned. 

* Santayana, op. «(., pp. 79-SO 
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REALITY 

have dwelt on these realistic systems at some length, yet 
not so thoroughly as they deserve. There is much in them that 
must be preserved; but in one important point they all (with the 
possible exception o£ Mr. Eddington’s) are inadequate, — by 
positing a material reality independent of mind they fail to give 
an intelligible account of reality, provided Berkeley, Bradley, 
and Royce are right, as I believe they are. But let us turn to the 
more acceptable task of stating what they positively contribute. 

(1) They show that a plurality of minds is a conceivable 
hypothesis, whereas idealism tends to swallow the individual. 

(3) They furnish a beginning for the description of con- 
sciousness as an active relation of mind to environment. This, 
taken with Royce’s contribution, gives a broad outline of what 
consciousness is; but of course the outline is incomplete, since 
it makes no mention of memory or the power of recognizing 
similarity and difference. 

(3) They recogmze the insufficiency of the orthodox physical 
view of reality, especially the theories of Dr. 'Whitehead and 
hir. Eddington, and point out that nature shows a mysterious 
creative process which is to be described by the laws of behavior 
of something. 

(4) The test of the truth of these laws is not that they are 
axiomatic but that nature is found on the whole to obey them.' 

Our results, then, may be stated as follows: ’SN'hen we try to 
describe what reality is, we find that it is thought attempting to 

' Tills is pcrlisps not slricUy true of these realistic theories; it may be only 
roy intcrprelMion. 

lit 
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fulfil a purpose, an attempt which involves an infinite series like 
Boyce’s map of England but which is nevertheless an intelligible 
process. Looked at more closely, this process, this puipose, 
becomes a response to environment; this environment is my own 
thought but is also the thought of others. Consciousness is, 
then, the purposive response of thought to environment; but 
environment is furnished by other minds which are in part con- 
terminous with mine. This response serves to give content to 
consciousness, it is Dr. Holt’s searchlight; but the mere fact of 
any kind of response is not consciousness; consciousness is the 
response of mind.’ Without purposive response, reality for us is 
nothing; response or purpose without something to act on is 
nothing. So the very essence of consciousness is purposive 
response to environment through which both purpose and con- 
tent become concrete and actual. Of course consciousness is 
more than this; but something we have perhaps achieved. 
Moreover, we have found that the laws of nature are not neces- 
sary, a ■priori truths, but are the empirical laws of the more or 
less fixed behavior of reality. We are forced (by the theory of 
evolution) to conceive of nature as a creative process. There- 
fore, before we attempt to complete this schematic account of 
reality it will be well to return to our object in the physical 
world and consider it in the light of these general results. 

We have seen that physical science holds that a chair is made 
up of parts which, as methods of observation grow more exact, 
become smaller and smaller. That parts can be discriminated 
in reality there seems to be little doubt. We have tried to show 
that this reality is best conceived as mental. If we attempt to 
combine these two conclusions, we must assert that reality is a 
community of minute minds, of minds as minute as are neces- 
sary for physics. Any object would thus become an aggregate 
of such elements; any human mind would be either the fusion of 
• Cf. S. Alexander, Space, Time, and Deity, 1920, ii, 109-115. 
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a number of such elements or one such element, a soul, in a pecu- 
liar relation to other elements. In other words, we have tried 
to show that the world is a plurality of conscious entities, — 
minds or thoughts, — and that, since knowledge exists because 
science gives truth, these conscious entities must know each 
other; this involves the conclusion that minds or thoughts are 
conterminous, that they overlap, as it were. We have also seen 
that there are objects like chairs in the physical world of which 
we apparently have knowledge, and that these objects are in 
some sense thoughts. These objects are divisible into parts and 
these parts are very minute, perhaps electrons. If we accept in 
a broad way these conclusions, we are forced to regard any 
physical object, the chair, as composed of mental entities, elec- 
trons, — if as such physics eventually describes them, — which 
largely by laws of their own nature are joined together in the 
physical object we call a chair. We know this chair because the 
activities of the electrons are parts of thought, but this is possi- 
ble only if the electrons are to some extent conterminous with 
OUT own minds. Reality, then, would seem to be a community 
of minds as small and as many as physics deems necessary. 

Por physics, an Individual — you, the reader of this page — is 
a mass of electrons and nothing else. But for you there exist the 
thoughts you are now receiving, your own mind. If physics is 
right, then your mind is the result of the joining of these elec- 
trons, which we have described as minute minds, into a whole 
which is your purposive response to the environment. Thus, to 
make intelligible the minute realities of physics, you must 
regard them as monads; and, to preser\’e tlie physical description 
of realities ns made up of complexities of these monads, you 
must think of your mind as an aggregate of monads more or less 
unified into a whole of some sort. This unity may perhaps be 
described as Ibe common purpose of all tlic monads of an 
organism. 
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There is nothing new in the theory that physical nature can 
be understood only in terms of mind; it is the basis of all ideal- 
ism. Nor is there anything new in the theory that nature is a 
number of individual, separate minds, a monadology, of which 
the best-known exponent is Leibniz, with whom Mr. H. Wildon 
Carr seems largely in agreement. “Leibniz gives us a striking 
illustration, as remarkable for its scientific anticipation as for its 
philosophic insight. ‘In the smallest particle of matter there is 
a world of creatures, living beings, entelechies, souls. Each por- 
tion of matter may be conceived as like a garden full of plants 
and like a pond full of fishes. But each branch of every plant, 
each member of every animal, each drop of its liquid parts is also 
some such garden or pond. And though the earth and the air 
which are between the plants of the garden, or the water which 
is between the fish of the pond, be neither plant nor fish; yet 
they also contain plants and fishes, but mostly so nu’nute as to 
be imperceptible to us. Thus there is nothing fallow, nothing 
sterile, nothing dead in the universe, no chaos, no confusion 
save in appearance, somewhat as it might appear to be in a pond 
at a distance, in which one would see a confused movement and, 
as it were, a swarming of fish in the pond, without separately 
distinguishing the fish themselves.’ ” ' For Leibniz these mon- 
ads are created by God, and they are related merely because 
God created a preestablished harmony so that changes in my 
mind, in the monad that is me, correspond with changes in 
other monads. Such a view of the relations of mind is of course 
not generally accepted. For Mr. Carr, monads are simple sub- 
stances and as such are not created. They have their own pri- 
vate way of regarding experience — their own perspective. They 
are the subjects, the minds wliich act. Everything is a monad 
that can be conceived as the subject having experience. The 

' H. W. Corr. A Theory of Monada. UBS. p. IS. (Quotml by courtesy of 
The Macmillon Company, New York.) 
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subject is closed in its own mind, it is windowless; but, though 
not communicating or interacting with other monads, they all 
“mirror” the same universe, which consi'As of all the other 
monads; so a natoal harmony is established and all monads 
mirror the same world. Monads as objects of thought, as mir- 
rored, are atoms. 

Such forms of the theory of monads seem open to the objec- 
tion that real knowledge is impossil/le in such a world. Monads 
to be known must have an organAc connection with my mind. 
That knowledge is possible, we f/old, is implied in the observed 
fact that the descriptions of science work. 

Now, there is the greatest diversity of opinion in regard to the 
amount of reality and the kind of relation between monads and 
minds. Thus for Royce individual minds have only phenomenal 
reality; nature must be described as mind and individual minds 
are what constitute phenomenal nature; these minds, as indeed 
human minds, are not reality but are appearances; the absolute 
mind alone exists. Between these two extreme views — the com- 
pletely independent minds of Leibniz and the absolute mind of 
Royce, which appears in nature as minds — there are all kinds 
of intermediate views illustrated by the opinions of Fechner, 
Paulsen, Strong, Carr, and "Ward. Rather than attempt detailed 
exposition and criticism of these descriptions, let us consider 
some of the advantages and disadvantages of such a pluralistic 
thcorj' as we advocate. 

At first sight it seems forced and unnatural to call the elec- 
trons minds, it is a difficult conception; yet, if one will try it 
fairly, it is not so bad. For the very conception of atoms com- 
posed of disembodied particles of electricity in rapid motion is 
not easy, nor is it akin to the common-sense view of reality, 
^lorcovcr, electrons arc not supposed to be completely devel- 
oped minds like those of liumnn beings; expressed in dualistic 
terms, electrons have tlic same relation to human bodies ns 
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monads have to human minds. The electron-monad is a rela- 
tively simple, unorganized being; a human mind-body is a rela- 
tively complex, organized being. A monad possesses a blind 
striving like a chemical affinity, and this striving must be 
vaguely for an end; it may also possess" some possibility of being 
able to store up experience in memory, and likewise some very 
slight power of discrimination, for it does not seek all kinds of 
combinations.^ 

But it is nevertheless shocking at first sight to assert that a 
chair is composed of mental entities. Has a chair, then, con- 
sciousness? Not necessarily. It is composed of parts that com- 
bine and behave according to their own nature; they show 
‘Elective affinities.” But whether these units combine into a 
common consciousness in any given case is a matter to be de- 
cided by observation. In the case of the chair they apparently 
do not so combine; in the case of a human being and of some 
animals they do seem in some way to give rise to a unified con- 
sciousness. How they do this it is difficult to understand. It is 
also difficult to understand how an organism conceived merely 
as a physical aggregate is formed by a combination of physical 
particles. Yet something like this, apparently, actually does 
occur. So I conceive of my consciousness as made up of that of 
the monads, or of part of the monads, which make me; my 
thought has a certain amount of unity; these different tliouglits 
of the monads, then, combine into a whole under certain condi- 
tions; this unity is perhaps best described as unity of purpose. 
^^len a lot of minds come togellicr for a common purpose and 
join tlicmsclves in a body like a human body, their indiridiial 
consciousnesses become fused into one. "UlicUicr this fusion also 
occurs in animals, plants, stones, is a matter to be decided by 

* For an interesting aecount of the similarity of phj sical elements to 
sec Clifford H. Farr. “The 3Un<I of the 3foIccuIe“ in Ailanlxe >Ionthly. 

Oct. 3023, pp. 523-5S3. 
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observation; and whether human consciousnesses united into a 
society by common purpose become fused into a higher unity, a 
social consciousness, a world-mind, which, as Fechner thought, 
exists as a distinct entity, is likewise a matter for observation. 
No concrete fact about reality can be determined except by 
observation of reality. 

That so-called inanimate objects may have a certain con- 
sciousness has been often asserted, and by some of our best 
minds. Thus, as Royce says, “we have no right whatever to 
speak of really unconscious Nature, but only of uncommunica- 
tiveNature, or of Nature whose mental processes go on at such 
different time-rates from ours that we cannot adjust ourselves 
to a live appreciation of their inward fluency, although our 
consciousness does make us aware of their presence. And . . . 
my hypothesis is that, in. case of Nature in general, as in case of 
the particular portions of Nature knorni as our fellow-men, we 
are dealing with phenomenal signs of a vast conscious process, 
whose relation to Time varies vastly, but whose general char- 
acters are throughout the same. From this point of view, 
evolution would be a series of processes suggesting to us various 
degrees and types of conscious processes. These processes, in 
case of so-called inorganic matter, are very remote from us; 
while, in case of the processes which appear to us as the expres- 
sive movements of the bodies of our human fellows, they are so 
near to our own inner processes that we understand what they 
mean. I suppose, then, that when you deal with Nature, you 
deal with a vast realm of finite consciousness of which your own 
is at once a part and an example. All this finite consciousness 
shares with yours the character of being full of fluent processes 
whose tendency is twofold, — in one direction towards the form- 
ation of relatively stable habits of repetition, in tbe other direc- 
tion towards the irrevocable leaving of certain events, situa- 
tion's. and t\*pps of experience l>olund. I suppose that this play 
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between the irrevocable and the repeated, between habit and 
novelty, between rhythm and the destruction of rhythm, is 
everywhere in Nature, as it is in us, something significant, 
something of interest, something that means a struggle for 
ideals. I suppose that this something constitutes a process 
wherein goals, ideals, are sought in a seemingly endless pursuit, 
and where new realms of sentient experience are constantly 
coming into view and into relation to former experiences. I sup- 
pose that the field of Nature’s experience is everywhere leading 
slowly or rapidly to the differentiation of new types of conscious 
unity. I suppose that this process goes on with very vast slow- 
ness in inorganic Nature, as for instance in the nebulse, but 
with great speed in you and me. But, meanwhile, I do not 
suppose that slowness means a lower type of consciousness.” ' 

Personally I should prefer to say that the reality which is the 
stone exhibits mental traits, must be mental; but whether this 
bit of reality, stone, nebula, plant, or animal is self-conscious, 
has a mind that knows itself, depends on conditions that we do 
not yet know. It may have such consciousness or it may not, 
but it does not seem probable that the stone has any knowledge 
of its own existence. From the point of view that a stone is 
made up of monads that are bits of mind, we can describe it 
more accurately in some ways. Electrons or monads join into a 
rough assembly to make the stone, but they do not fuse into a 
self-conscious mind ; in man they do, — why we know not; it is an 
observed fact. IITien we say that monads are a convenient but 
not final description and that reality is a whole in which parts 
are discriminated, the description of the stone becomes a little 
more difficult. lYe must say that a bit of reality which is mental 
but which is of a veiy low degree of mentality, which has not 
learned to react to many stimuli and to store up knoalcdgc and 

‘ Iloycc, The World and the Indiriduat, lOOS, ii, SSS-SST. (Quolcd Iiy 
courtesy of The Mncmillan Company. New Yorl.) 
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to reflect, has nevertheless reached a stage where it is not mere 
chaotic striving like what is apparent in the nebula; that this bit 
of reality, the stone, is mental, to be sure, is the same kind of 
thing as our mind but in a very undeveloped form. After all, 
when one gets accustomed to such a conception, is it any more 
fantastic than that of science, which considers the reality of the 
chair to be a mysterious something of which we know nothing 
but which takes the form of disembodied centres of force, vor- 
tices in the ether, electrons, point-instants, or what not? 

So provisionally we may say that a lot of minds come together 
for a common purpose and join themselves in a body like a 
human body. These individual consciousnesses sometimes be- 
come fused into one. Whether this fusion occurs in animals, 
plants, stones, is a matter to be decided by observation; and 
whether human consciousnesses united into a society by common 
purpose become fused into a higher unity, a social consciousness, 
is also a matter for observation. As we said before, no concrete 
fact about reality can be determined except by observation of 
reality. 

That minds or mental elements can conceivably fuse in a 
unity is often denied; it is held that, if these minds actually exist 
in a conscious body, there must be an arch-mind or monad or 
soul to receive or mirror their various activities and unite them. 
The difCculty of conceiving how a soul could unite these dispa- 
rate elements, and also of stating how the elements could com- 
bine themselves, is well illustrated by the different positions that 
\\ illiam James has taken at various times in regard to this 
problem. In his Psychology he points out with justice that an 
evohitionarj- philosophy is impelled to assert that a human mind 
is composed of mind-dust, of mental elements which are some- 
how unified. He holds that it is impossible to conceive of 
elements ns combining, '‘compounding with Ihcmscives/' or 
“integrating, * for “o// thr * combinations* xchich xcc actually 
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know are effects, wrought by the units said to he ^combinedy 
UPON SOME ENTITY OTHER THAN THEMSELVES. Without this 
feature of a medium or vehicle, the notion of combination has 
no sense.’’ ^ Therefore many writers have thought it necessary 
to assert that there is an arch-monad, a soul upon which the 
elements play and which combines their activities into a whole. 

Such a view, indeed, disposes of the difficulty of combination, 
but is perhaps open to objection. So James, considering all 
possibilities, was finally driven to assert^ that, although in the 
ordinary acceptance of the term logic it is impossible to account 
for the self-compounding of elements, yet this integrating is an 
observed fact and can be grasped by non-intellectual methods. 
Following M. Bergson, he says this process can be compre- 
hended by giving up logic, by getting into life and living it, and 
thereupon he proceeds to give what seems to me a very logical 
account of the way mental entities may be said to compound. 
They form a whole because they were never separated. Let us 
take a concrete example and suppose we are listening to a con- 
cert. The first aspect to be noticed is that there is an impression 
of unity. The symphony as a whole is a concrete fact; it has a 
meaning. But those skilled are able to distinguish in this unity 
the parts contributed by all the different instruments, and even 
parts in these parts; yet, even while recognizing the parts, they 
can hear each instrument in relation to the whole. Thus con- 
sciousness can change from the discrimination of the particular 
instruments, with only slight consciousness of their relations to 
the others, to a consciousness of the unity of the whole vdth only 
very slight discrimination of the parts. Yet in each case there is 
unity and diversity. 

Now, tliis is just what happens in all coses of consciousness. 

» James, Psychotogrj, 1890, i, 158. For full discussion, sec llie w hole chap- 
Icr. 

• A Pluralhlh Unirmt, 1010, Icclun: v. "Tlic CompoumlinR ot Com- 
ciousness.” 
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It is a unity of different elements; my consciousness overlaps 
with yours and with that of the universe to some slight extent, 
and can discriminate at one and the same time the unity of this 
relation and its diversity. The elements of my consciousness 
overlap likewise and form a unity. Consciousness is this unity 
in diversity conceived after the analogy of the process involved 
in making Royce’s map of England- Like considerations apply 
to disparate aspects of consciousness regarded as forming a 
temporal order. Experience actually does not exist in distinct 
bits without connection. As I>r. TiiTiitehead shows in his 
example of the experimental breaking up of an atom, this event 
is not an isolated catastrophe, but involves a shading of the past 
into the present and of the present into the future. This process 
occurs, no matter how complicated the experience. Experience 
is a continuity in time; not a series of disconnected moments, 
but a continuity in wliich parts may be discriminated. Nature, 
whether conceived as mind or as matter, is not a combination 
of wholly disparate parts but is a continuity in which parts form 
a whole. So the question of how elements combine into a whole 
is really not a proper question. A whole in which parts or 
aspects may be distinguished is the unanalyzable fact about 
reality. If we try to go farther and ask what parts or aspects of 
nature arc unified into empirical wholes, and the reason thereof, 
wc find no answer cither in material or in mental terms. We can 
only obscr\’e what happens. 

As an obscr\'ed fact, then, we may say that consciousness is a 
whole composed of parts, somewhat as a human body is a whole 
made up of parts, the whole being the unified sum of the parts. 
Rut, even if Ibis much is agreed upon, it docs not solve our 
entire problem. That a mind is n whole in which there arc parts, 
and that nil minds are related parts of the universe and arc to 
some extent conterminous with nil other parts, thus forming an 
organic nhoU*, dot's not tell us nnylliing about the conditions 
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under which minds combine into one< Electrons or monads in 
human beings do seem to constitute one mind, electrons in a 
chair do not; human minds in a society may or may not give rise 
to a superior unified consciousness which is more than the sum 
of the individuals. But some slight conception of the conditions 
under which this unification occurs may be formulated. In a 
chair the electrons, if conscious, are concerned not with forming 
the chair but with merely holding together, each one for itself, 
as it were. In a human being all the electrons have to some ex- 
tent a common purpose, they are all striving for one end — to 
preserve and perfect the particular organization in which they 
find themselves. This unification of purpose seems to be a con- 
dition of the formation of unified consciousness. But such a 
description would seem to apply to a crystal as well as to a 
human being. Do both these aggregates have minds? There is 
no definite proof nor is there any special reason for holding that 
a crystal has a mind. So the question why monads sometimes 
combine into a conscious whole and sometimes do not remains 
unanswered. 

I believe that the why of this process, indeed of any process in 
nature, is unanswerable; in fact, it is possible that such a process 
is illogical. To illustrate my meaning, let us take the case of the 
formation of water from oxygen and hydrogen. From the prop- 
erties of the simple elements it is impossible to predict what tJie 
result of their combination will be: water is not merely the sum 
of the properties of oxygen and hydrogen ; something new is pro- 
duced. We may say, indeed, that under certain conditions two 
parts of hydrogen combine with one part of o.vygen to form 
water; but the result cannot be expressed merely as the sum of 
2+1, or yet as two qualities plus one quality, for the original 
qualities and powers vanish. We must say that two units added 
to one unit are preserved in the result nS three units, but that 
soraetliing new has rcsuUe<l — Uic properties of water. Any 
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explanation as to why this should happen is beyond the power 
of the human intellect: it is an ultimate fact. This is just the 
kind of thing that occurs when electrons combine to form a 
human mind. Under certain conditions, when a nervous system 
with a human brain is formed, we observe by indirect means 
that a unified consciousness results which has a common purpose 
and which is more than the sum of its parts; why this should 
occur is merely an observed fact. Indeed, it is thus with all 
ultimate questions. How can you give any reason why reality 
should be a machine or a plurality of minds or a single mind? 
It might conceivably be one of them, or perhaps none; we can 
only take reality as it is without accounting for its form, and 
describe its behavior as well as we can. One aspect of this be- 
havior seems to be the mysterious, possibly illogical, fact that 
2-1-2 do not, when applied to concrete reality as distinguished 
from the abstractions of mathematics, strictly make 4. Some- 
thing new often arises from a concrete union of units. It is this 
fact, that the new is formed, which makes it possible to describe 
the world as an evolutionary process. Thus it seems to me that 
the compounding of mental units is no more difficult to xmder- 
stand than the compounding of anything. 

It is true that water is an effect on other bodies or on a mind, 
but that w’hcn monads combine to form a mind there is no thin g 
on which they can work other than the mind that is formed by 
ihcir union. This is the essence of James*s early position, as I 
understand it. Now, although I can see no reason why monads 
should combine to form a unity any more tban I can sec a reason 
why oxj'gcn and hydrogen should unite to form a new substance 
which, provided there is any reality to act upon, cxliibits new 
characters, yet both such phenomena apparently occur. The 
mind seems to be composed of parts unified into a whole wlucli 
knows, in a way, its omi unity nnti diversity; water seems also 
to l>e a whole composed of parts, but it reacts in a different way 
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from the sum of its parts and is not conscious of its unity. Why 
elements should combine in these ways is not deducible; the 
facts can only be observed; reality is what it is for no assignable 
reason. The assumption of an arch-monad or soul is merely the 
name for this unity; it does not in the least explain the process 
of unifying. 

In a certain sense, then, we may talk about the fusion of 
elementary minds into a whole, but only in the sense that what 
we actually find in experience is a unity in a diversity. Pusion 
is only a name for the fact that parts do not exist except as parts 
of a whole. When we have artificially separated parts we must 
get them together again if we are to describe reality; but the 
truth is they were never separate. So in physics, physiology, 
and psychology we may in a sense use the word combination or 
fusion of elements as a convenient way of describing reality, but 
with the understanding that it is a somewhat artificial symbol, 
a shorthand way of describing nature. 

And this leads naturally to the question whether monads, 
electrons, are ultimate realities, whether such a description of 
reality is final. There are indications that it is not; for there is of 
course the difficulty of joining together what has once been in- 
tellectually sundered, as well as the objection that such a de- 
scription is artificial. To speak of a stone as an aggregate of little 
minds does appear fantastic. Then there is the more positive 
reason that physics may be able to dispense nith any such 
description. If my interpretation of iVIr. Eddington is right, 
Einstein’s theory of Tensors, perhaps with additions, fiimislics, 
in terms irrelevant to mechanism, an account of the behavior of 
reality wdncli applies to any sort of rcality no matter whether it 
is mind or matter. Conceivably, therefore, reality may some- 
time be described ns a whole w'hicli behaves in certain ways, so 
that the process of evolution would be, not a change in the nd.!- 
tions of the complexities of elements, but the growth of the 
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organic whole, in which of course parts could still be discrimi- 
nated. And some such account of reality, I conceive, is nearer 
the truth. 

By a sustained effort of thought it is possible for a short time 
to grasp as a -whole the -world process, our experience. It is then 
seen in its entirety as a conscious stri-ving for more complete 
expression. But it is impossible to retain this vision long, if it 
be a vision, — for we have an inveterate habit of relapsing to our 
individual points of view. When we think in these personal 
terms the -unity of the process is lost and parts emerge. When a 
part emerges we then discriminate other parts, and parts within 
these parts, and finally reach an ultimate atomicity which is by 
idealism described as a world of monads. In the present state of 
science such a description seems inevitable for practical pur- 
poses. Probably, however, it is only provisional; there is hope 
that as science progresses new concepts may be formed which 
will enable us to formulate our descriptions in more adequate 
terms. 

So wc may perhaps conclude that reality is a whole that obeys 
certain laws; that its separation into elements is artificial, is 
good ns a working hypothesis, and if rightly understood aids in 
description but is nevertheless only a provisional point of view. 
Therefore for the present I prefer to talk of the human mind as 
if it were the fusion of elements, because this is the easiest way 
to describe it if we use, as -wc must, the present language of 
science. Such a description means only that the mind is a 
whole in which parts are discriminated.* The objection that it 
seems forced and strange to describe the chair as mental is not 
pertinent, because this conception is no farllier removed from 
ordinary ways of thought than to consider it as composed of 

' K»ir rriUci«n» oT Uu» point of \iCT». William McPouRall. Body and 
Jftnd. o Ifitivry and a Dffmsf rf «1., 1020, pp. 357-377; The 

(irottp Mind, 1020. pp. 31-39. 
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vortices in the ether. One way, the physical, we are accustomed 
to; the other is unfamiliar and strange. 

There is one more subject we must briefly discuss, — the 
creative advance of nature, the problem of novelty emphasized 
so strenuously by William James and Mr. P. C. S. Schiller, 
which is closely connected with that of causation. 
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organic whole, in which of course parts could still he discrimi- 
nated. And some such account of reality, I conceive, is nearer 
the truth. 

By a sustained effort of thought it is possible for a short time 
to grasp as a whole the world process, our experience. It is then 
seen in its entirety as a conscious striving for more complete 
expression. But it is impossible to retain this vision long, — if it 
be a vision,- — for we have an inveterate habit of relapsing to our 
individual points of view. When we think in these personal 
terms the unity of the process is lost and parts emerge. When a 
part emerges we then discriminate other parts, and parts within 
these parts, and finally reach an ultimate atomicity which is by 
idealism described as a world of monads. In the present state of 
science such a description seems inevitable for practical pur- 
poses. Probably, however, it is only provisional; there is hope 
that as science progresses new concepts may be formed which 
will enable us to formulate our descriptions in more adequate 
terms. 

So we may perhaps conclude that reality is a whole that obeys 
certain laws; that its separation into elements is artificial, is 
good as a -working hypothesis, and if rightly understood aids in 
description but is nevertheless only a provisional point of -view'. 
Therefore for the present I prefer to talk of the human mind as 
if it were the fusion of elements, because this is the easiest way 
to describe it if rve use, as w'c must, the present language of 
science. Such a description means only that the mind is a 
whole in which parts are discriminated.' The objection that it 
seems forced and strange to describe the chair os mental is not 
pertinent, because this conception is no fatUicr removed from 
ordinaiy ways of tlioiighl timn to consider it os composed of 

' For eriticoni of Ihis point of sic*, see William McDougall. ijoifji and 
Ifinif. D ffuforp QTid a Orjenae qf .tnimiam, Stli «t., 1020, pp. 337-377; The 
Croup Stind, lOiO, pp. S1-S9. 
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■window. Does my conscaons purpose here act or is it mere 
illusion? If all reality is mental, then the activity or behavior of 
mind or minds is what determines phenomena. Is this activity 
of mind what physics describes as a probable succession, or is 
this activity determined by its own inner nature, by its pur- 
poses? Now, I believe the answer is to be found in experience 
and there only. Which theory best describes the facts, which is 
dhe best working hypothesis? 

The most general reason for thinking that purpose is active in 
dhe world is that it seems probable that, if nature has produced 
something which by reasoning can reach truth, it is rather ab- 
surd to hold that it has produced a being with ethical demands, 
with a conviction that purpose does count, and yet this part of 
his nature is illusion when the demand for unity in nature is not 
illusion. Truth, to be adequate and satisfying for us, must in- 
clude the activity of purpose. If we can form no intelligible 
account of this activity, I suppose it must be rejected. But I 
do not think this is the case. In our examination of physical 
■concepts we saw that nature, reality, is extremely active; also 
that nature shows a creative advance. What is this activity and 
how does it produce the new? William James, as we have seen, 
has in part answered this question. If possible his answer must 
be made more complete, and this James has done. Activity, in 
so far as it has any definite direction, is akin to what happens 
when we try to solve a problem or attempt to find words to 
express a meaning; and this activity is really creative, it brings 
into existence tiiat which previously had no being other than in 
tlie realm of possibility. 

“There is doubtless somewhere an original pcrceptua! expe- 
rience of tlie kind of thing we mean by causation, and that kind 
of thing we locale in various oilier places, rightly or wrongly ns 
the case may be. inicre now is tlie tjpical e.xpericnce originally 
got? 
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FINAL CAUSES 


W E left our discussion of causation in a rather unsatisfactory 
condition. Causation was probable expectation that one set of 
conditions would give rise to another. In the case of the stone 


we saw that purpose was a link in the chain. Moreover, foUow- 
ing Hr. ^Yhitehead and Mr. Alexander, we asserted that nature 
shows a creative progress. What, then, is real causation? How 
is anything new produced? It will be remembered that what we 
mean in scientific terms when we say the stone is the cause of 
the breaking of the window is merely that we have a right to 
expect that, when a moving stone hits a window, fracture will 
result. There is no a priori necessity involved, nor is it necessary 
to take account of the whole universe or of a first cause. Pre- 
dictability in science still remains, but some difiSculties in the 
ideas of causation have been removed. We saw that the stone 
mo\es beeause my arm moves first. What causes my arm to 
move? Mechanistic science says that the physical stimuli of the 
stone and window acting on my body, which at that moment 
as a efinite, ideally describable physical constitution, pro- 
duces the motion of my arm; that it is merely one of those 
ughly probable successions of events; that consciousness may 
be present but it merely looks on. 


It IS possible to regard this phenomenon in another way. 
Suppose the nmdow belongs to someone I dislike and wish to 
annoy. How can I annoy him? The sight of the window and 
s one suggests to me that I may annoy the person by breaking 
the window; I have the purpose to annoy, and knowledge of the 
properties of stones and windows gives me the means of carrying 
out my piirimsc. I raise my arm, throw the stone, and break the 
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release, ultimate qualia as they are of the life given us to be 
known. No matter what ‘efficacies’ there may really be in this 
extraordinary universe it is impossible to conceive of any one of 
them being either lived through or authentically known other- 
wise than in this dramatic shape of something sustaining a felt 
purpose against felt obstacles, and overcoming or being over- 
come. What ‘sustaining* means here is clear to anyone who has 
lived through the experience, but to no one else; just as ‘loud,’ 
‘red,’ ‘sweet,’ mean something only to beings with ears, eyes, 
and tongues. The percipi in these originals of e^q^erience is the 
esse; the curtain is the picture. If there is anything hiding in the 
background, it ought not to be called causal agency, but should 
get itself another name. 

“. . . The activity sets up more effects than it proposes 
literally. The end is defined beforehand in most cases only as a 
general direction, along which all sorts of novelties and sur- 
prises lie in wait. These words I write even now surprise me; 
yet I adopt them as effects of my scriptorial causality. Their 
being ‘contained’ means only their harmony and continuity 
with my general aim. They ‘fill the bill * and I accept them, but 
the exact shape of them seems determined by something outside 
of my explicit will. 

“If we look at the general mass of things in the midst of 
which the life of men is passed, and ask ‘How came they here? * 
the only broad answer is that man’s desires preceded and pro- 
duced them. If not all-sufficient causes, desire and will were at 
any rate what John i^Iill calls unconditional causes, indispen- 
sable causes namely, vdthout which the effects could not have 
come at all. Human causal activity is the only knovTi uncon- 
ditional antecedent of tlic works of civilization; so we find, as 
Edward Carpenter says,* somctliing like a lawof nature, tlic Jaw 
that a movement from feeling to thought and thence to action, 

» Thf Art qf Crention, 18Dt, cb. i. 



160 


THE PHILOSOPHY OF CHARACTEK 

“Evidently it is got in our own personal activity-situations. 
In all of these what we feel is that a previous field of ‘ conscious- 
ness’ containing (in the nridst of its complexity) the idea of a 
result, develops gradually into another field in which that result 
either appears as accomplished, or else is prevented by obstacles 
against which we still feel ourselves to press. As I now write, I 
am in one of these activity situations. I ‘strive’ after words, 
which I only half prefigure, but which, when they shall have 
come, must satisfactorily complete the nascent sense I have of 
what they ought to be. The words are to run out of my pen, 
which I find that my hand actuates so obediently to desire that 
I am hardly conscious either of resistance or of effort. Some of 
the words come wrong, and then 1 do feel a resistance, not 
muscular but mental, which instigates a new instalment of my 
activity, accompanied by more or less feeling of exertion. If the 
resistance were to my muscles, the exertion would contain an 
element of strain or squeeze which is less present where the 
resistance is only mental. It it proves considerable in either kind 
I may leave off trying to overcome it; or, on the other hand, 1 
may sustain my effort till I have succeeded in my aim. 

“It seems to me that in such a continuously developing expe- 
riential series our concrete perception of causality is found in 
operation. If the word have any meaning at all it must mean 
what there we live tlirough. Mffiat ‘efficacy’ and ‘activity’ are 
knmon-as is what these appear. 

The cxpcriencer of such a situation feels tlie push, the 
obstacle, tlie will, the strain, the triumph, or the passive giving 
up, just as he feels the time, the space, the swiftness of intensity, 
the movement, the weight and color, tlie pain and pleasure, the 
complexity, or whatever remaining characters tlie situation may 
involve. He goes through all that can ever he imagined where 
activity is supposed. The word ‘activity’ has no content sas-e 
lhc.se experiences of process, obstruction, striving, strain, or 
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release, ultimate qualia as they are of the life given us to be 
known. No matter what ‘efficacies* there may really be in this 
extraordinary universe it is impossible to conceive of any one of 
them being either lived through or authentically known other- 
wise than in this dramatic shape of something sustaining a felt 
purpose against felt obstacles, and overcoming or being over- 
come. What ‘ sustaining * means here is clear to anyone who has 
lived through the experience, but to no one else; just as ‘loud,* 
‘red,* ‘sweet,* mean something only to beings with ears, eyes, 
and tongues. The percipi in these originals of experience is the 
esse; the curtain is the picture. If there is anything hiding in the 
background, it ought not to be called causal agency, but should 
get itself another name. 

. The activity sets up more effects than it proposes 
literally. The end is defined beforehand in most cases only as a 
general direction, along which all sorts of novelties and sur- 
prises lie in wait. These words I write even now suiprise me; 
yet I adopt them as effects of my scriptorial causality. Their 
being ‘contained’ means only their harmony and continuity 
with my general aim. They ‘fill the bill * and I accept them, but 
the exact shape of them seems determined by something outside 
of my explicit will. 

“If we look at the general mass of things in the midst of 
which the life of men is passed, and ask ‘How came they here? * 
the only broad answer is that man’s desires preceded and pro- 
duced them. If not all-sufficient causes, desire and ^^*ill were at 
any rate what John i\lill calls unconditional causes, indispen- 
sable causes namely, •unthout which the effects could not have 
come at all. Human causal activity is the only known uncon- 
ditional antecedent of the works of civilization; so wc find, as 
Edward Carpenter says,* something like a lawof nature, the law 
that a movement from feeling to thought and llicnce to action, 

» T/if Jrt qf CrcaiMn, 1S91. ch. i. 
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Evidently it is got in our own personal activity-situations. 
In all of these what we feel is that a previous field of ‘conscious- 
ness’ containing (in the nridst of its complexity) the idea of a 
result, develops gradually into another field in which that result 
either appears as accomplished, or else is prevented by obstacles 
against which we still feel ourselves to press. As I now write, I 
am in one of these activity situations. I ‘strive’ after words, 
which I only half prefigure, but which, when they shall have 
come, must satisfactorily complete the nascent sense I have of 
what they ought to be. The words are to run ont of my pen, 
wWch I find that my hand actuates so obediently to desire that 
l am hardly conscious either of resistance or of effort. Some of 
the words come wrong, and then I do feel a resistance, not 
muscular but mental, which instigates a new instalment of my 
activity, accompanied by more or less feeling of exertion. If the 
resistance were to my muscles, the exertion would contain an 
element of strain or squeeze which is less present where the 
resistance is only mental. If it proves considerable in either kind 
may cave off trying to overcome it; or, on the other hand, I 
may sustain my effort till I have succeeded in my aim. 
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release, ultimate qualia as they are of the life given us to be 
known. No matter what ‘efficacies’ there may really be in this 
extraordinary universe it is impossible to conceive of any one of 
them being either lived through or authentically known other- 
wise than in this dramatic shape of something sustaining a felt 
purpose against felt obstacles, and overcoming or being over- 
come. What ‘sustaining * means here is clear to anyone who has 
lived through the experience, but to no one else; just as ‘loud,’ 
‘red,* ‘sweet,’ mean something only to beings with ears, eyes, 
and tongues. The percipi in these originals of experience is the 
esse; the curtain is the picture. If there is anything hiding in the 
background, it ought not to be called causal agency, but should 
get itself another name. 

“. . . The activity sets up more effects than it proposes 
literally. The end is defined beforehand in most cases only as a 
general direction, along which all sorts of novelties and sur- 
prises lie in wait. These words I write even now surprise me; 
yet I adopt them as effects of my scriplorial causality. Their 
being ‘contained’ means only their harmony and continuity 
with my general aim. They ‘fill the bill ’ and I accept them, but 
the exact shape of them seems determined by something outside 
of my explicit will. 

“If we look at the general mass of things in the midst of 
which the life of men is passed, and ask ‘How came they here? ’ 
the only broad answer is that man’s desires preceded and pro- 
duced them. If not all-sufficient causes, desire and unll were at 
any rate what John jMill calls unconditional causes, indispen- 
sable causes namely, without which the effects could not have 
come at all. Human causal activity is the only knonm uncon- 
ditional antecedent of the works of civilization; so we find, ns 
Edward Carpenter says Jsomelliing like a law of nature, the law 
that a movement from feeling to thought and Ihcnce to action, 

* €if Cr«i/ion, lS9t, ch. i. 
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Evidently it is got in our own personal activity-situations. 
In all of these what we feel is that a previous field of ‘conscious- 
ness’ containing (in the midst of its complexity) the idea of a 
result, develops gradually into another field in which that result 
either appears as accomplished, or else is prevented by obstacles 
against which we still feel ourselves to press. As I now write, I 
am in one of these activity situaUons. I ‘strive’ after words, 
which I only half prefigure, but which, when they shall have 
come, must satisfactorily complete the nascent sense I have of 

i . of “y pen, 
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I am hardly conscious either of resistance or of effort. Some of 

the words come wrong, and then I do feel a resistance not 
muscular but mental which instigates a new instalment of my 
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release, ultimate qualia as they are of the life given us to be 
known. No matter what ‘efficacies’ there may really be in this 
extraordinary universe it is impossible to conceive of any one of 
them being either lived through or authentically known other- 
wise than in this dramatic shape of something sustaining a felt 
purpose against felt obstacles, and overcoming or being over- 
come. What ‘ sustaining ’ means here is clear to anyone who has 
lived through the experience, but to no one else; just as ‘loud,’ 
‘red,’ ‘sweet,’ mean something only to beings with ears, eyes, 
and tongues. The perdpi in these originals of experience is the 
esse; the curtain is the picture. If there is anything hiding in the 
background, it ought not to be called cansal agency, but should 
get itself another name. 

“. . . The activity sets up more effects than it proposes 
literally. The end is defined beforehand in most cases only as a 
general direction, along which all sorts of novelties and sur- 
prises lie in wait. These words I write even now surprise me; 
yet I adopt them as effects of my scriptorial causality. Their 
being ‘contained’ means only their harmony and continuity 
with my general aim. They ‘fill the bill’ and I accept them, but 
the exact shape of them seems determined by something outside 
of my explicit will. 

“If we look at the general mass of things in the midst of 
which the life of men is passed, and ask ‘How came they here? ’ 
the only broad answer is that man’s desires preceded and pro- 
duced them. If not all-sufficient causes, desire and will were at 
any rate what John Mill calls unconditional causes, indispen- 
sable causes namely, without which the effects could not have 
come at all. Human causal activity is the only known uncon- 
ditional antecedent of the works of civilization; so we find, as 
Edward Carpenter says,' something like a law of nature, the law 
that a movement from feeling to thought and thence to action, 

' Thr Art of Craition, 1891, ch. i. 
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from the world of dreams to the world of things, is everywhere 
going on. Since at each phase of this movement novelties turn 
up, we may fairly ask, with Carpenter, whether we are not here 
witnessing in our own personal experience what is really the 
essential process of creation. Is not the world really growing in 
these activities of ours? And where we predicate activities else- 
where, have we a right to suppose aught different in kind from 
this? 

.“To some such vague vision are we brought by taking our 
perceptual experience of action at its face-value, and following 
the analogies which it suggests. 

“ I say vague vision, for even if our desires be an unconditional 
causal factor in the only part of the universe where we are in- 
timately acquainted with the way creative work is done, desire 
is anything but a close factor, even there. The part of the world 
to which our desires lie closest is, by the consent of physiologists, 
the cortex of the brain. If they act causally, their first effect is 
there, and only through innumerable neural, muscular, and 
instrumental intermediaries is that last effect which they con- 
sciously aimed at brought to birth. Our trust in the face-value 
of perception was apparently misleading. There is no such con- 
tinuity between cause-and-effect as in our activity-experiences 
was made to appear. There is disruption rather; and what we 
naively assume to be continuous is separated by causal succes- 
sions of which perception is wholly imaware. . 

Perception has given us a positive idea of causal agency but 
it remains to be ascertained whether what first appears as such, 
is really such; whether aught else is really such; or finally, 
whether nothing really such cxisU. Since with this we are led 
immediately into the mind-brain relation, and since that is such 
a complicated topic, we had better interrupt our study of caus- 
ation provisionally at the present point, meaning to complete it 
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when the problem of the mind's relation to the body comes up 
for review.” ^ 

If we accept James's account, we have a vague idea of this 
creative process, but we are still in doubt as to how it operates. 
The difficulty, as James left it, is that we do not see how mental 
activity can operate on brain-cells. But, according to the view 
of reality I have tried to expound, brain-cells as material entities 
do not exist. What does exist is a total human being, a part of 
whose activity is purposive, a part habitual; a part of whom is 
usually called mental, a part physical, but the physical is really* 
only the more permanent, common, and fixed aspects of the 
total activity. For convenience, we may say that the human 
being is an aggregate of monads whose minds and activities fuse 
into a unified whole. My purposive action in raising my arm to 
hurl a stone is, then, the common unified purpose of this whole 
aggregate. It is the striving of the whole and of each of its parts 
to do something; it is unified mental activity. That part of this 
activity which is common property to all minds, my body, is the 
so-called material activity. There is no new problem here as to 
how the mind influences the brain, for mind and brain are one. 
That part of the total mental reality, man, which we call the 
brain is what we all have in common. The total activity is this 
brain activity plus purpose, which is hidden from common obser- 
vation. The activity of the brain is merely the observed part of 
the total-activity situation, which really is the purpose of the 
whole organism to throw the stone. If such a view be accepted, 
then one more difficulty is surmounted: since bodily activity is 
of the same nat’ire as mental activity, the problem of how pur- 
pose affects the brain vanishes. 

But another problem remains. How’ does my hand impart 
activity to the stone? Is this mere observed sequence or is a 

^ James, Some Problems of Philosophy, 1021, pp. 210-£17. (Quoted by 
courtesy of Messrs. Longmans, Green, and Company, New York.) 
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more intimate connection discoverable? A variation in the 
statement of the problem will perhaps aid in solving it. Suppose 
my hands are tied behind my back; I may have the purpose to 
throw the stone and break the window, but nothing happens. 
I must first find means of sundering the cord that binds me. 
If the stone is too large for me to lift, I am likewise powerless. 
Purpose, then, is operative only when certain conditions are ful- 
filled. In order that my purpose may be effective I must know 
what are the proper conditions and how other bodies behave. 
These conditions and laws discovered, the purpose becomes 
fruitful. But why does the stone move upon impact? I know of 
no answer except that such is the nature of stones; it is merely 
a fact that we observe and take advantage of. So purpose, to be 
effective, must know the conditions under which it can operate; 
these conditions being given, the results follow from the nature 
of the realities concerned. 

One more question clamors for an answer. Suppose we may 
intelligibly conceive how the mind influences the body and how 
the body influences other bodies, yet whence does purpose arise? 
Not an old purpose or a traditional purpose, but the idea of 
stating a new problem and of solving this problem; not the 
combining of old materials in the same old way, but the discov- 
ering of new materials and new combinations. Whence do we 
draw creative ideals of conduct, of art, of science? Only vague 
suggestions are at hand. There is a realm of possibilities open to 
the creative imagination; perhaps this may be Dr. Santayana’s 
realm of essences which have being but no existence. In this 
realm fancy holds sway; from it new combinations may be 
pulled, but whether these new combinations apply to reality can 
only he determined by application to experience, by experiment. 
H^icn they do so apply, a discovery has been made. When such 
a new combination is an ideal of conduct and the conditions of 
making it operative arc discovered, then sometliing new has 
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been brought into the world from this realm of possibility or 
essence. It is this creative power of the imagination that is the 
mysterious creative advance of nature. 

It may be that a more definite form may be given to this realm 
of possibility; a suggestion, at any rate, was incidentally fur- 
nished by James when he was discussing another subject — the 
relations of finite personalities to reality. Although his argu- 
ment rests largely on some phenomena of psychical research, — 
which are at present unproved and about which I am extremely 
sceptical, — nevertheless it contains a suggestion that may be of 
value. Let us see the lesson James draws from the alleged 
powers of mediums: 

‘‘"What is one to think of this queer chapter in human nature? 
It is odd enough on any view. If all it means is a preposterous 
and inferior monkey-like tendency to forge messages, systemat- 
ically embedded in the soul of all of us, it is weird; and weirder 
still that it should then own all this supernormal information. 
If on the other hand the supernormal information be the key to 
the phenomenon, it ought to be superior; and then how ought 
we to account for the ‘wicked partner,* and for the undeniable 
mendacity and inferiority of so much of the performance? We 
are thrown, for our conclusions, upon our instinctive sense of the 
dramatic probabilities of nature. My own dramatic sense tends 
instinctively to picture the situation as an interaction between 
slumbering faculties in the automatist*s'mind and a cosmic 
environment of other conscimisness of some sort which is able to 
work upon them. If there were in the universe a lot of diffuse 
soul-stuff, unable of itself to get into consistent personal form, 
or to take permanent possession of an organism, yet always 
craving to do so, it might get its head into the air, parasitically, 
so to speak, by profiting by w’eak spots in the armor of human 
minds, and slipping in and stirring up tliere the sleeping tend- 
ency to personate. It would induce habits in the subconscious 
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region of the mind it used thus, and would seek above all things 
to prolong its social opportunities by malcing itself agreeable and 
plausible. It would drag stray scraps of truth with it from the 
wider environment, but would betray its mental inferiority by 
knowing httle how to weave them into any important or sig- 
nificant story. 

“This, I say, is the dramatic view which my mind sponta- 
neously takes, and it has the advantage of falling into line with 
ancient human traditions. The views of others are just as 
dramatic, /or the phenomenon is actuated by will of some sort 
anyhow, and wills give rise to dramas. The spiritist view, as 
held by Messrs. Hyslop and Hodgson, sees a ‘will to communi- 
cate,’ struggling through inconceivable layers of obstruction in 
the conditions. I have heard Hodgson liken the diflaculties to 
those of two persons who on earth should have only dead-drunk 
servants to use as their messengers. The scientist, for his part, 
sees a * will to deceive,’ watching its chance in all of us, and able 
(possibly?) to use ‘telepathy’ in its service. 

“Which kind of will, and how many kinds of will are most 
inherently probable? Who can say with certainty? The only 
certainty is that the phenomena are enormously complex, es- 
pecially if one includes in them such intellectual flights of 
mediumship as Swedenborg’s, and if one tries in any way to 
work the physical phenomena in. That is why 1 personally am 
as yet neither a convinced believer in parasitic demons, nor a 
spiritist, nor a scientist, but still remain a psychical researcher 
waiting for more facts before concluding. 

“ Great Scientific Conquests of the Future 
‘Out of my experience, such as it is (and it is limited enough) 
one fixed conclusion dogmatically emerges, and that is this, that 
we Tvith our lives are like islands in tlie sea, or like trees in the 
forest. The maple and the pine may wliisper to each other with 
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their leaves, and Conanicut and Newport hear each other’s fog- 
horns. But the trees also commingle their roots in the darkness 
underground, and the islands also hang together through the 
ocean’s bottom. Just so there is a continuum of cosmic con- 
sciousness, against which our individuality builds but accidental 
fences, and into which our several minds plunge as into a mother- 
sea or reservoir. Our ‘normal* consciousness is circumscribed 
for adaptation to our external earthly environment, but the 
fence is weak in spots, and fitful influences from beyond leak in, 
showing the otherwise unverifiable common connection. Not 
only psychic research, but metaphysical philosophy, and specu- 
lative biology are led in their own ways to look with favor on 
some such ‘panpsychic’ view of the universe as this. Assuming 
this common reservoir of consciousness to exist, this bank upon 
which we all draw, and in which so many of earth’s memories 
must in some way be stored, or mediums would not get at them 
as they do, the question is, What is its own structure? What is 
its inner topography? This question, first squarely formulated 
by Myers, deserves to be called ‘Myers’s problem* by scientific 
men hereafter. What are the conditions of individuation or 
insulation in this mother-sea? To what tracts, to what active 
systems functioning separately in it, do personalities corre- 
spond? Are individual ‘spirits’ constituted there? How nu- 
merous, and of how many hierarchic orders may these then be? 
How permanent? How transient? And how confluent with one 
another may they become? 

“TVTiat, again, are the relations between the cosmic conscious- 
ness and matter? Are there subtler forms of matter which upon 
occasion may enter into functional connection with the individ- 
uations in the psychic sea, and then, and then only, show them- 
selves? — So that our ordinary human experience, on its material 
as well as on its mental side, would appear to be only an extract 
from the larger psycho-physical world? 
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“Vast, indeed, and difficult is the inquirer’s prospect here, 
and the most significant data for his purpose will probably be 
just these dingy little mediumistic facts which the Huxleyan 
minds of our time find so unworthy of their attention. But when 
was not the science of the future stirred to its conquering ac- 
tivities by the little rebellious exceptions to the science of the 
present? Hardly, as yet, has the surface of the facts called 
‘psychic* begun to be scratched for scientific purposes. It is 
through following these facts, I am persuaded, that the greatest 
scientific conquests of the coming generation will be achieved. 
Kuhn ist das Miiheny herrlich der io/m/” ^ 

Without accepting the facts of psychical'research to which 
James alludes, let us see what the suggestion of a “sea of con- 
sciousness is worth. You will remember that the view of 
reality we have advocated implies that minds exist in some sort 
of relation, perhaps like the parts of an organism to the whole. 
This kind of relation seems necessary if minds are to know each 
other. It may be that reality other than my mind is also the 
realm of essence or possibility, is just such a sea of consciousness 
as James describes. It may be that, just because we are in 
relation to it but of course not wholly conscious of all details of 
this relation, we are able to draw from this realm to make new 
combinations and discoveries, to form ideals that may become 
operative. With such a vague and unsatisfactory account of the 
creative activity of mind I am of course not content, but clear 
light is lacking. 

Dr. Hocking 1ms a suggestion, reached from a different point 
o \icn and used for a different purpose, which is not inconsist- 
ent with the opinion that there is some existence that might be 
desenbed as a storehouse, or source of inspiration, from which 


Researcher.- in American 



FINAL CAUSES 


169 


we draw our creative power.* He holds, according to my under- 
standing, that if it were not for our prior knowledge of another 
mind objective nature would not exist for us, for objectivity is 
the knowledge that objects are common to at least two minds. 
Then, since nature is an infinite process and is likewise inde- 
pendent of being known by any finite mind, apparently to have 
an idea of objective nature must imply the prior idea of an 
infinite mind that knows nature in common with us. Such an 
idea is the absolute, and the absolute is actually experienced in 
nature. From such a being we might conceivably draw new 
knowledge and inspiration. 

The objection to such a view is that the absolute is destruc- 
tive of human endeavor and raises an insoluble problem of evil. 
If modified, such a conception would not be far removed from 
the idea suggested by James, at least if it is regarded merely as 
a description of the source of the new. 

It seems not improbable that there exists in some part of the 
universe a mind — or minds — of far greater insight than our 
own. But, even if we could draw new inspiration from such a 
mind, would that account for the creative progress of nature? 
According to science, unless the absolute exists, reality is in a 
process of evolution — the new is being created. It helps little to 
say that this creation is the power of a higher mind, and that we 
partake of it in only a passive way by merely learning what has 
already been accomplished. We do not e.xplain or make intel- 
ligible the creative advance of nature by positing a higher mind; 
we merely push the problem farther back. If we are moral 
agents this power of creation must exist in us. We apparently 
find it in ourselves when we form and carry out a new ideal of 
conduct. That the test of the value and validity of such an ideal 
is given by experience, there is little doubt. But can the creation 

^ W.E. Hocking, TJie3Icaning of Godin Uuman ExpiriencetlQlSrCh.xxxi, 
"The Creativity of Heligion; Theory of Inspiration.” 
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of the new, or a new discovery, be wholly a re-combination of 
past experience? Since nature apparently shows a creative 
advance, I cannot believe that the new is wholly such a re- 
combination. 

James made another suggestion about the discovery of the 
new which seems to hit nearer the mark. A genius is a being who 
by greater knowledge, sharper perceptions and instincts, keener 
mental powers, is able through a process of mental trial and 
failure to discover new knowledge and ways of action which 
work. The powers used by a genius are similar to those of any 
other intelligent being. They are primarily the powers of dis- 
crimination, of being able to distinguish similarity and differ- 
ence, and of memory. But especially is the power of picking out 
similarities the mark of genius. Newton*s falling apple is seen to 
be a case of the behavior of all other bodies; all bodies are like it 
in respect to the law of gravitation.* Here the stroke of genius 
is a new scientific discovery. But in this example nothing new 
is brought into the world; something new is found out about an 
old world. 

In some ways creative imagination acts differently from the 
process we have been considering. Let ns take, for example, the 
diseovery of vaccination for smallpox. Dr. Edward Jenner was 
interested in the causes of smallpox .and, perhaps not with full 
self-consciousness, was searching for a remedy against it. He 
knew that individuals who had suffered from smallpox were 
relatively immune, and it was suggested to him by local tradi- 
tions that individuals who had contracted cowpox were also 
relatively immune. Noticing the similarity between the two 
causes of immunity, he asked himself if ii would not be possible 
to make individuals artificially immune by vaccination with 
matter from the con-pox vesicles obtained from human individ- 
Vais who had cowpox. He tried tlie experiment and succeeded. 

• Jntnw, Ptijcholoiy. 18D0. il, 310-371. 
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The mental processes in the discovery of artificial immunity 
through vaccination may not have been so explicit as our partly 
imaginative description. This discovery may have been the 
work of a vague striving for a remedy, a rejection of all sorts of 
schemes, finally a burst of insight suggested by a chance remark 
that cowpox renders one immune to smallpox, — “Yes, that is 
what 1 am searching for! Let me try it and see if it works.” 
Here the mental processes, whether fully present to conscious- 
ness or not, are the recognition of similarities between ideas 
whether articulate or inarticulate, the more or less conscious 
striving for an end, and the rejection of all ideas not in accord 
with this purpose. The result of these processes was the intro- 
duction of artificial immunity against smallpox; that is, some- 
thing new was brought into our world. Did this fact of artificial 
immunity exist previously in the realm of essences, in James’s 
reservoir, in the absolute? Who can answer? 

Let us take another example, drawn largely from fancy but 
perhaps not wholly devoid of truth. Christ was born of humble 
parents, yet he received some bookish education; he was some- 
what familiar with the social conditions of his time; he was able 
to dispute with the elders in the synagogue. Eventually he 
achieved an insight into reality which took the form of an ideal 
of the relation of God and man, and of an interpretation of the 
meaning of human experience, never previously attained in a de- 
gree approaching the perfection achieved by him. The essence 
of this ideal is, for me, that reality is a community of spirits, the 
worth of human individual endeavor is preserved, and the rule 
for conduct is love. Christ has best expressed this. 

I am especially anxious to avoid controversy at this point, and 
to make an assertion about Christianity, not complete but true 
as far as it goes, which all will accept as being at least a part of 
Christianity. I must assume that my statement of these ideals 
will be accepted in the qualified sense just indicated. 
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That this ideal was in a very real sense a new one is another 
proposition to which I hope all will assent. Whether it was in 
part transmitted to Christ by tradition or by the written word 
is immaterial for our special purpose. If he did not originate it 
someone else did; it was something new in the world. But I fear 
this will not be so easily admitted by all. Let us try to state it 
in such a way as to secure general assent. 

There are several descriptions of the process through which 
Christ reached this new ideal. The orthodox one is that the 
truth either was revealed by God or was spoken by God in per- 
son. A naturalistic account could hold that the universe is 
constituted as Christ said, and that Christ by abnormal saga- 
city discovered this truth. Another naturalistic account might 
assert that the world can be a world of love if we cooperate, and 
tliat Christ discovered this truth. Still another might hold that 
ideals, including even the Christian ideal, are shams, — that all 
reality is matter. 

The materialistic account I must reject even at the risk of 
losing unanimity. Perhaps it is possible so to state the others 
that all except pure materialists will agree that Christ’s ideal 
was a new creation which actually made a new reality, at least 
for the world we inhabit. 

^^^lcUlcr one accepts the Biblical account of history, that 
Adam was created in Uie image of God, that Eve was made from 
his rib, and tliat we are descendants of the original pair, or the 
scientific account that we arc descended from original forms of 
life the first beginnings of which on earth must have been tlie 
result of an infinite process, it seems absurd to hold that 
the teachings of Clirist were kno\\ii when the process began. 
According to Uio Biblical account, Adam and Eve could not 
possibly have acquired such an ideal until after they had eaten of 
the fruit of the Tree of Knowledge; and it is absurd to hold Uiat 
it was explicit in the primeval nebula. So perhaps we may assume 
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that all except materialists agree that ideals operate and are new 
creations. We must now ask. How do such creative ideals as 
those of Christ arise? Here I no longer look for agreement, but 
must give my own reasons for what I have to say. There are two 
general ways of answering the question. Either ideals are formed 
by a revelation of God or by his spoken word; or else they are 
formed in a natural way which can be intelligibly stated and 
which preserves both the validity of a scientific account and the 
moral value of the individual. 

If ideals are the act of God, or a passive knowledge of the 
mind of God, they are, it is true, creative of phenomenal activity 
in this world, but they are not creative of reality. Reality is 
what God thinks. The diflSculties of the absolute reappear. 
Such a solution is not in accord with scientific concepts. It may, 
however, be the answer; but a naturalistic account is to me more 
probable. 

In whatever way Christ’s ideals came to him, they were 
expressed in human, bodily form: he was bom; he endured in- 
fancy, maturity, death. At least in his human aspect his mind 
must have worked as a human being’s. There is much evidence 
that it did. We may fairly think, then, that Christ's completed 
ideal was not present to him in the manger, but developed in 
part from the action of his environment, which included his 
education and did not necessarily exclude God. He must have 
had a desire for knowledge and some capacity to absorb knowl- 
edge. He must have wished to aid his fellows and to lead a life 
that would make for virtue and happiness. This great sagacity 
and this burning desire enabled him, by picking out from his 
experience the essentials of life that were similar to his vague but 
powerful desire, to formulate his ideal. 

If Christ was in a supernatural way the son of God, he came 
into this world with a heritage from the infinite, with powers of 
responding to environment determined by an infinite past. But 
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this is likewise true if he was man born of woman in the ordinary 
way. So in either case my picture of Christ is that of a being 
who inherits his powers from an infinite process, who is an 
encloser, or container, of the infinite process, and who has an 
instinctive reaching out toward this infinite. Christ had this 
instinctive power in a very high degree, coupled with great 
powers of discrimination and with great sagacity. It is this 
instinctive striving determined by an infinite inheritance, to- 
gether with sagacity, memory, and discrimination, that enables 
all other beings, as it enabled Christ, to form ideals. They also 
are “containers,” or “enclosers,” of the infinite process. This 
instinctive striving determined by infinite causes is what gives 
momentum to the creative advance of nature. 

Sagacity is what largely determines the means for such 
advance. It rejects what is not in accord with this instinctive 
feeling, and in its developed form — the power of using intelli- 
gence for recogmzing similarities — may be increased by prac- 
tice. Perhaps also the amount of instinctive striving may be 
increased. These powers are only figuratively to be spoken of 
in quantitative terms; they are not cases of the conservation of 
energy, for they are not closed systems but infinite systems. 
This quantitatively undetermined power of the instinctive 
desire resulting from an infimte heritage governed by reason is 
the expression of the creative imagination. It operates as feel- 
ing, as purpose, as a striving to do something which continually 
rejects all not like itself; thus it forms an ideal that operates in 
the world and creates the new. 

It is. however, true that in the highest flights of such creative 
activity the answer seems to come from outside, as an intuitive 
insight. All who work on intricate problems know that such a 
problem may apparently solve itself over night or as the result 
of what seems like a rision or a revelation. Is such spontaneous 
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solving of a problem a sign of communication with a higher 
power? 

What I am trying to suggest is that any great ideal, like that 
of Christ, does actually operate in the world, and that the form- 
ation of such an ideal cannot be stated except as the result of the 
operation of an infinite instinct which is the result of a heritage 
that is actually infinite. Such an instinct is not a desire to feed, 
plus one to propagate, plus one to aggrandize one’s self, plus one 
to gather in herds. It is an infinite instinct to which only a 
rational idea of the infinite can give expression. To apply to 
such an infinite instinct ideas of the conservation of energy and 
of physical determination seems absurd. 

It is with such meagre and unsatisfactory suggestions that we 
must leave Dr. 'VMiitehead’s mysterious advance of nature, not 
because an adequate and satisfying account has been given but 
because the complete one is yet to be found.' 

Before proceeding to the next part of our inquiry, let me state 
in a few words the theory of reality we have thus far formulated. 
Reality is mind and is pluralistic; yet it is not unconnected, for, 
since knowledge is possible, as is sho^m by the fact that science 
^ves truth, minds must overlap, must be conterminous, must 
exist as parts of a whole. The material orld is such part of m3' 
ideas as are common to you and to me and to the object; the Ian s 
of the world are tlie more permanent and fixed modes of bcharior 
of mind. Inasmuch as science usuallj' describes rcalilj' as aggre- 
gates of electrons, these electrons ma}' be regarded as little 
minds or monads, nliicli combine to fonn larger aggregates and 
sometimes to form minds; but Uiis description is not final but 
convenient. Causation is purposive activit}', and plu'sical 

» Cf.r.C.S ScIullcr,“No\cUj/‘An3toteluin Socjctj, Pnxfedmgf, 

1022, pp 1-92 (Uic prcsulc-ntjal ndilirss), E IfockinK. //unan *Va/urr on// 

\U IlemaUng, 1018; IMIlmm James. 5ome Proliant of PhUot«j!hy, 1021, ek* 
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causation is this activity become relatively fixed and permanent. 
Purpose is the creative advance of reality, of which only a vague 
and unsatisfactory account can be given; but it may be affirmed 
that purpose creates reality not only by striving but also by 
choosing the points of view, the conditions from which the 
observer shall view the reality thus created. The most real 
aspect of the world depends on the valuation of experience and 
on the choice of the point of view by the observer. Thus meta- 
physics is made to depend on ethics. To assume that knowledge 
and experience are possible at all implies certain powers of mind 
that have merely been mentioned, such as memory, the ability 
to recognize degrees of similarity and difference, and the sense 
of duration or succession. Without at least these powers, know- 
ledge is impossible on any theory; and obviously conscious, pur- 
posive activity and the progressive advance of nature stated in 
mental terms are also unthinkable. I know of no analysis that 
throws light on these mysterious powers. 

There are of course other deficiencies in our theory as given. 
No mention has been made of personality, only slight mention 
of the soul, and no mention of immortality, ethical freedom, 
God. The few suggestions we shall furnish on these subjects are 
best reserved until we have a somewhat more concrete picture 
of Uie human organism. So let us take the theory as a hypoth- 
esis, as a creation of the imagination which has some consistency 
and plausibility, and treat it as we would any scientific hypoth- 
esis. Let us apply it to the concrete facts of science, so far as we 
can discover such facts, in order to determine whether the 
tlicory works. 



CHAPTER XII 


EVOLUTION 
Cosmic Evolution 

Our attempt to.understand what is meant by a psychology of 
character has led us to reject the orthodox physical account of 
the world and to hold that reality can be intelligibly stated only 
as a community of minds. The realities of the physical world we 
have, however, retained, but only as psychic realities provision- 
ally described as monads; and we have insisted that science 
gives truth, because it discovers the empirical laws of the be- 
havior of such realities, laws which give some degree of truth. 
Thus we may regard our previous work as the formulation of a 
hj^othesis about reality which is more intelligible than other 
hypotheses and therefore should be accepted. 

It remains to be determined whether our theoiy is in accord 
with the facts or laws that science has discovered about reality. 
And this brings us to another diflScuIty : science is not at present 
a unified whole; it consists of divisions interrelated but as yet 
not coordinated into a consistent whole,* and it may well be that 
this is a consequence of difficulties inherent in the concepts of tlie 
special sciences.* But, in spite of all this, there is a generalization 
on which all scientists agree, — that the present cannot be under- 
stood without consideration of the past, that the study of 
nature shows that the present has evolved from the past, tliat 
nature has a history. It is the broad line of this evolution which 
it is our present task to consider. Tiic chief purpose of the 
examination is to show* that neither a materialistic nor a dual- 

* L. J. Henderson, The Order of I'^ature, 1917, p. 119. 

* J. Arthur Thomson, The Stfstem of Animate yalure, 1020, i, 8-2.5. 
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istic account of nature makes evolution intelligible, wbereas a 
world of monads does, and tbat tbere is much evidence to 
indicate that all parts of nature embody the same kind of 
reality* Several subordinate purposes will also be served. Thus, 
a human being is a part of nature, and without some under- 
standing of the relation of man to nature no science of mind is 
possible. 

have seen that it is possible to interpret scientific law and 
reality in a way that will preserve the moral worth of character. 
But we have also seen that what we know about reality is given, 
at least chiefly, by science. Now, what science teaches us, apart 
from specific facts of commercial value, is embodied in the vague 
concept of evolution. Any philosophy of character must there- 
fore recognize man’s place in nature and be consistent with the 
generally recognized facts of evolution. If it should by good for- 
tune be able so to interpret evolution as to reconcile conflicting 
vieus, then another support is given to the validity of such a 
philosophy. 

In our study of evolution we shall Tvish to emphasize several 
points. (1) The very idea of evolution is unintelligible without 
some concept of an end; evolution as mere mechanism is not 
mtelligible. (2) This conviction that nature does embody pur- 
pose is held by many scientists; but that natural law is operative 
is also certain. Since these two views, that nature exhibits pur- 
pose and that nature is mechanistic, are so persistent, it would 
seem that in some way boUi must contain truth. To be satis- 
factory, a ihcoiy must in some way reconcile tlicsc two points of 
view. (3) \Ylmt science really shous is that reality is one, so 
that a luniinn being is of the same nature as, let us say, electrons; 
but science does not prove that nature is material. (4) ^fatcrial- 
istic mcclianisin fulls in so many respects to make reality inlcl- 
ligihlc thill it is presumptuous for science to hold that nature 
must Ik* explainiHl by nu*clmm«5m alone. (5) Since our tlicorj' 
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meets many of the difficulties we shall discover, since it can 
be stated so as to be in accord with the facts of science, and 
since on the whole it is more intelligible, it should be accepted. 
(6) Many important facts about the human organism, valuable 
for our study of character, will be acquired as we proceed. 

In our previous discussion we have had occasion to refer many 
times to the general outlook of science as expressed by Laplace, 
Loeb, Henderson, and Russell. Let us try to form a somewhat 
more concrete picture of this world of orthodox science. We 
have seen in general that it is a universe of necessary law im- 
posed on us from without. The chief conception is that the 
events of this present moment which has now passed were deter- 
mined by conditions of previous moments, and so on indefi- 
nitely, not to say infinitely. Now, in order to give a scientific 
account of such a world, we go back in time as far as our mental 
vision will take us and attempt to discover the conditions which 
then existed and to form such a theoretical interpretation of 
these conditions that the ensuing course of events will follow. 
The time at which the scientific account starts, the beginning of 
scientific history, is very vague. We cannot even approximately 
set down in concrete figures of numbers of years the date when 
the history of our world began; and it is important to remember 
that, go as far back as we may, we must always think that 
previous to our arbitrary starting-point other conditions which 
determined this point existed. The arbitrary point selected as 
the beginning of our scientific history is that which existed 
immediately prior to the formation of our solar system. Science 
attempts to state the conditions out of which our solar system in 
its present form came into being, and more specifically to e3q)lam 
the earth on which we live and the various phenomena of 
organic and inorganic change: 

“The general course of the evolutionary processes as applied 
to the principal classes of celestial bodies is thought to be fairly 
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well known. With very few exceptions astronomers are agreed 
as to the main trend of this order, but this must not be inter- 
preted to mean that there are no outstanding differences of 
opinion. There are, in fact, some items of knowledge which 
seem to run counter to every order of evolution that has been 
proposed. 

“The large irregular nebulie, such as the great nebula in 
Orion, the Trifid nebula, and the background of nebulosity 
which embraces a large part of the constellation of Orion, are 
thought to represent the earliest form of inorganic life known to 
us. The material appears to be in a chaotic state. There is no 
suggestion of order or system. The spectroscope shows that in 
many cases the substance consists of glowing gases or vapors; 
but whether they are glowing from the incandescence resulting 
from high temperature, or electrical condition, or otherwise, is 
unknown, though heat origin of their light is the simplest hy- 
pothesis now available, IVliether such nebulie are originally 
hot or cold, wc must believe that they are endowed with gra\’i- 
tational power, and that their molecules or particles are, or will 
ultimately be, in motion. It will happen that there are regions 
of greater density, or nuclei, here and there tliroughout the 
structure which mil act as centers of condensation, drawing 
surrounding materials into combination with them. The proc- 
esses of growth from nuclei originally small to volumes and 
masses uUimalely stupendous must be slow at first, relatively 
more rapid after the masses have grown to moderate dimen- 
sions and the supplies of outlying materials are still plentiful, 
and again slow after the supplies shall have been largely cx- 
lm\tsted. By virtue of motions prevailing within llic original 
nebular structure, or because of inrushing materials which strike 
llie central masses, not centrally hut obliquely, low [slow?] roln- 
tions of the condensetl iiehulous masses will occur. Stupendous 
cpmiitities of heal will l>e generated in the building-up process. 
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Tin's hoiil will rncliale rapidly into space because the gaseous 
masses are liiglily rarefied and their radiating surfaces are large 
in proportion to tlie masses. With loss of heat the nebulous 
masses will contract in volume and gradually assume forms 
more and more .spherical. When the fonns become approxi- 
mately splicrical, tlic first stage of stellar life may be said to 
Imve been reached.’* * 

By comparison of the spectra of tlic nebulaj wlh those of the 
stars, difTcrent classes of stars have been tabulated, largely 
through the cfTorls of llie IInr\'ard Observatory. It is believed 
that the first stage of star-life is found in tlic very hot, blue 
stars, the helium stars, Class B. Then come the hydrogen stars, 
Cla.ss A, wliich are also blue stars,* Class G, yellow, a stage 
between the Iiydrogcn stars and our sun; Class IC, ycliom'sh red; 
Class ISr, red, “ I'lic period of c.vistcncc succeeding tlie veiy red 
stars has illustrations near at hand, we think, in Jupiter, Saturn, 
Uranus and Neptune, and in the Earth and the other small 
planets and the Moon: bodies which still contain much heat, but 
which arc invisible save by means of reflected light.”- Such is 
the general order of cosmic evolution. But when we ask what 
are the specific stages of this process we find that authorities 
differ; according to Poincare,’ Barrell,^ and Campbell,® there is 
apparently no wholly satisfactory theory. Let us see what 
Poincare has to say:® 

All theories start from two facts: (1) The orbits of all the 

* William Wallace Campbell, "The Evolution of the Stars and the For- 
mation of the Earth,” In Popular Science Jloni/iJy (now Scieniific MonMlf) for 
September, October, November, December, 3915, For this particular quota- 
tion, see the October issue, pp. 10-11. (Quoted by courtesy of the editor of 
the Monthly^ 

2 Ihid,, p. 15. 

® H. Poincare, Lemons sur les hypotheses cosmogoniques, 1911, p. xxv. 

* Joseph Barrel!, ‘ ‘ The Origin of the Earth,” in The Ewluiion of the Earth 
and its Inhabitants, ed. it. S. Lull, 1920. 

® Campbell, op. cit., December, p. 255. 

* Poincare, op. cit., pp. v-xxv. 
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planets are nearly circular and are in the same plane ; the planets 
move in these orbits in the same direction. These facts cannot 
be due to chance. (2) The second law of thermodynamics shows 
that the energy of the system is being dissipated. Our universe 
changes, and finally all parts must reach a uniform temperature. 
The theory of Laplace modified in certain respects explains these 
facts best, provided we consider only our own solar system. 
Laplace thought our system was formed from an incandescent 
nebula which formerly extended beyond the orbit of Neptune. 
This incandescent nebula rotated uniformly but was not homo- 
geneous, being markedly condensed in the center. In cooling it 
contracted and rings were formed about the equator, and these 
rings finally broke and formed spherical masses, the planets. 
When one calculates the time necessary to bring about the 
uniform rotation of this incandescent gas, one gets fantastic 
figures — some thousands of millions of years. To preserve the 
harmony thus slowly acquired, the cooling and contraction of 
such a mass must also have been prodigiously slow; it probably 
took several hundreds of millions of years to form a ring. But 
this is a short period when the whole process is considered. The 
planets in their turn either formed rings and satellites or by 
their attraction captured wandering bodies, as our moon may 
have been captured; they gradually cooled, and conditions suit- 
able for life as we know it arose. Since Laplace, studies on the 
function of the tides have shown that the rotation of the planets 
is gradually slowing down and will probably sometime cease. 
Aloreover, the heat of the system supplied by the sun is grad- 
ually being lost by radiation and must ultimately, it would seem, 
be cxliaustcd, leaidng a dead, frozen world rolling through space 
until destroyed by a chance colUsion with some other body. 
Various theories have been formed as to the source of solar heat. 
That it is the product of a process of combustion like that of 
coal is inadequate because the time in which the available 
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supplies of the sun would be consumed is too short to fit in with 
other requirements. That the source of heat is due in part to 
showers of meteorites falling to the sun and thus adding to its 
heat is also inadequate. The theory that the heat of the sun is 
due to contraction of its volume, which furnishes ten thousand 
times as much energy as the theory of combustion, is more satis- 
factory; but even this theory does not give the geologist sufiicieut 
time to account for the changes observed on the earth, which 
require at least 200 millions of years since the beginning of the 
Devonian period, whereas even on the contraction theory heat 
is furnished for only about 50 millions of years. The discovery 
of radio-activity and of the vast stores of energy liberated by the 
breaking-up of atoms gives the answer that was long sought in 
vain. Time enough is thus probably furnished to the geologist 
to account for the changes due to the internal and external con- 
ditions that affect the earth, and to the biologist for the slow 
transformation of species. 

This theoiy of the evolution of our solar system is not univer- 
sally accepted. Among the chief constructive critics are Moulton 
and Chamberlin. Their theoiy postulates our sun, which had 
condensed from a primal nebula. By tidjil forces generated by a 
passing star spiral nebulie were formed, which in turn con- 
densed to form our planets witli their satellites. If two stars 
approach so near that they may be said to graze, a spiral nebula 
is formed. This nebula revolves about its parent in an elliptic 
orbit after the disturbing star has passed on, and presently 
develops a hot nucleus surrounded by cold, gaseous matter. 
This is what happened to our sun. Several spiral nebulte may 
have been formed, the principal nuclei of uhicli were tlie begin- 
nings of our planets, which, according to Chamberlin, drew in 
new material, largely in the form of dust. Chamberlin holds 
tliat “the stages of eartli-growUi were very prolonged, even 
geologically speaking, and that Uie accretion was dominantly of 
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dust-like or molecular particles. According to him the building 
up of the planets followed three stages: first, the direct conden- 
sation of the nuclear knots of the spirals into liquid or solid cores ; 
second, the less direct collection of the outer, or orbital and 
satellitesimal; third, the still slower gathering up of the planet- 
esimal material scattered over the zone between adjacent plan- 
ets. This third factor, in Chamberlin’s view, is regarded as very 
important and he believes this diffused matter contributed much 
of the earth substance, very slowly and in a dust-like form.” ^ 
Neither of these theories is wholly satisfactory, and Poincare, 
Campbell, and Barrell hold that there is no theory that explains 
all the facts. 

But, however unsatisfactory such a result may be, certain 
general conclusions are possible: (1) every cosmological theory 
gives some sort of vague picture of the formation of the earth 
from aggregations of matter in a nebulous or a meteoritic 
state;® (2) at some stage in its history the earth was a molten 
mass, with possibly a solid core;* (S) all cosmological theories 
explain this process according to invariable physical law; (4) no 
specific account of the process is generally accepted. Tinning, 
then, to the evolutionary process on the earth, “we may,” in 
the words of Dr. Daly, “conclude that the planetesimal-nebular 
hypothesis, like the older gas-nebular and meteoritic hypotheses, 
docs not forbid belief in: (a) a former molten stage for the 
earth’s external shell; (b) thedensitystratification of this planet; 
(c) a fairly uniform composition for the surface shell; (d) gen- 
eral magmatic temperatures not more than a few miles below 
the surface, throughout geological time. Important as the 


^ Barrell, op. cit., pp. ISff. (ihc linos quot«! nre at pp. 24-25; they are 
reprinted here hy courtesy of tlic Yale University Press, New Haven). Cf. 
Campbell, op. ci/.. December, pp. 238-2 »3; and T. C. Chamberlin, The Origin 
cj Ihe Earth, 1010. 

* Barrell, op. cH., p. 8. 

* Bamll, op. dl., pp. 20, SO; Campbell, op. dl., p. 253. 
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planetesimal hypothesis is in cosmogony, it does not seem to 
affect the traditional view of geologists as to the thermal con- 
dition of the globe.*’ ^ 

But, before examining the process of evolution on the earth, 
we must mention certain other aspects of cosmic evolution, 
especially the time required for the formation of the earth, what 
the future has in store, and the possibility of the evolution of the 
cliemical elements from some common stuff. All this seems a 
long way from the study of character, but it does have a very 
decided bearing. Apart from the question whether nature can 
be expressed mechanically, it is of great interest to know how 
long evolution has been going on and how long we may reason- 
ably expect it to continue. If evolution is to continue only for a 
comparatively brief number of years, after which the machine 
will run down, there is little incentive to human endeavor, un- 
less indeed this life is a preparation for a life to come Science 
tells us little or nothing about such a future life, and it is of 
course a serious question whether there is any But surely, if 
human evolution has just begun and if there is a probability 
that it may go on for a comparatively long period, the outlook 
is encouraging; for the possibility that some of the questions now 
apparently well-nigh insoluble may eventually be answered 
becomes one that may be rationally entertained. 

Mr Campbell gives in a few words what is actually known 
about the age of the earth “Geologists estimate from the 
deposition of salt in the oceans, and from the rates of denudation 
and sedimentation, that the formation of the rock strata has 
consumed from 60,000.000 to 100,000,000 years If the Earth 
had substantially its present form 80,000,000 years ago v-e are 
safe in saying that the period of time represented in the building 

^ R A Daly, Igneous TiocKs and (heir Ortwin, 1014, p 159 (quoted b> 
courtesy of the McGraw-Hill Book Company, New York) Cf BarrcII, op 
cit , p SG 
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up of the Earth from a small nucleus to its present dimensions 
has been vastly longer, probably reckoned in the thousands of 
millions of years.” ^ The earliest fossil bacteria are found in 
deposits estimated to be about 33,000,000 years old,^ and life 
must have existed long before. The age of man {Pithecanthropus 
erectus) is put by Osborn at about 500,000 years and that of our 
immediate ancestors at more than 25,000.® Long as this period 
is, it becomes insignificant, as compared with geological and 
cosmic times, and still more trivial is the 6000 years compris- 
ing the history of civilized nations. This clearly shows that 
the evolutionary process is exceedingly slow and that we should 
not expect great changes in a short time. The evolution of 
man has been but a moment in the total process. 

To return now to our description. ”The evolutionary proc- 
esses must proceed with extreme deliberation. The radiation of 
the heat actually present at any moment in a large helium star 
would probably not require many tens of thousand of years, but 
this quantity of heat is negligible in comparison with the quan- 
tity generated mthin the star during and by the processes of 
condensation from the helium age down to the Class M state. 
W c know that the compression of any body against resistance 
generates or releases heat. Now a gaseous star at any instant 
is in a state of equilibrium. Its internal heat and the centrifugal 
force due to its rotation about an axis are trying to expand it. 
Its omi gravitational power is trying to draw all of its materials 
to the center. Until there is a loss of heat no contraction can 
occur; but just as soon as there is such a loss gravity proceeds to 
diminish the stellar volume. Contraction will proceed more 
slowly than wc should at first thought expect, because in the 
process of contraction additional heat is generated and this 


‘ Campbell, op. cii , p. 255. 

» Ilcnrj- raiHlcbl Osborn. The Origin and Erolulion of Life, 191G, p. 80. 
Osl>orn, Jffn of the Old Stone Age, 1014. pp. 41, 108, 501. 
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becomes a factor in resisting further compression. Contraction 
is resisted vastly more by the heat generated in the process of 
contraction than it is by the store of heat already in evidence. 
The quantity of heat in our Sun, now existing as heat, would 
suffice to maintain its present rate of outflow only a few thou- 
sands of years. The heat generated in the process of the Sim’s 
shrinkage under gravity, liowever, is so extensive as to maintain 
the supply during millions of years to come. Helmholtz has 
shown that the reduction of the Sun’s radius at the rate of 45 
meters per year would generate as much heat within the Sun as 
is now radiated. This rate of shrinkage is so slow that our most 
refined instruments could not detect a change in the solar diam- 
eter until after the lapse of 4000 or 5000 years. Again, there 
are reasons for suspecting that the processes of evolution in our 
Sun, and in other stars as well, may be enormously prolonged 
through the influence of energy within the atoms or molecules 
of matter composing them. The subatomic forces residing in the 
radioactive elements represent the most condensed form of 
energy of which we have any conception. It is believed that the 
subatomic energy in a mass of radium is at least a million-fold 
greater than the energy represented in the combustion or other 
chemical transformation of any ordinary substance having the 
same mass. These radioactive forces are released with extreme 
slowness, in the form of heat or the equivalent; and if these sub- 
stances exist moderately in the Sun and stars, as they do in the 
Earth, they may well be important factors in prolonging the 
lives of these bodies.” ^ 

But the earth is of course losing heat through radiation, and 
according to the generally accepted theory it will ultimately 
cool off, although it is probable that some retarding processes 
are at work, just as in the processes preceding the formation of 
the earth and in the cooling of the sun. “Uranium and thorium, 

1 Campbell, op. ewf , October, pp. lC-17. 
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the parents of the radioactive series, are widely though sparsely 
diffused through the lithosphere. It has been calculated that, if 
they extend in their surface amount to a depth of 40 miles, they 
must supply heat to the surface as fast as it is lost by radiation 
into space. The earth therefore appears not to be growing 
colder, though losing heat.”* “On this view, it is tobeexpected 
that the radioactive materials will be confined to the crust and 
be absent from the metallic core, and, therefore, that the crust 
may have reached a steady temperature, at which the loss of 
heat by radiation is exactly balanced by the heat evolved by its 
radioactive constituents. If this is so, the present state would 
continue without much change for hundreds of millions of years. 

Be this as it may, our outloolc on the physical universe has 
been permanently altered. We are no longer the inhabitants of 
a universe slowly dying from the physical exhaustion of its 
energy, but of a universe which has in the internal energy of its 
material components the means to rejuvenate itself perennially 
over immense periods of time, intermittently and catastrophi- 
cally , which is the first possibility that presents itself, or continu- 
ously and in orderly fashion, if there exist compensating phe- 
nomena still outside the ken of science. . . . Radium has taught 
us that there is no limit to the amount of energy in the world 
available to support life, save only tbe limit imposed by the 
boundaries of knowledge. 

It cannot be denied that, so far as tlie future is concerned, an 
entirely new prospect has been opened up. By these achieve- 
ments of C.vperimental science Man’s inheritance h.as increased, 
his aspirations have been uplifted, and his destiny has been en- 
nobled to an extent beyond our present power to foretell. The 
real wealth of the world is its energy, and by these discoveries 
It, for the first time, transpires that the hard struggle for exist- 
ence on the bare leavings of natural energy in which the race has 
* nnrrcll, op. ci7., p, 42. 
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evolved is no longer the only possible or enduring lot of Man, 
It is a legitimate aspiration to believe that one day he will attain 
the power to regulate for his own purposes the primary foun- 
tains of energy which Nature now so jealously conserves for the 
future. The fulfilment of this aspiration is, no doubt, far off, but 
the possibility alters somewhat the relation of Man to his en- 
vironment, and adds a dignity of its own to the actualities of 
existence.” ^ 

But it must not be concluded, according to Sir Ernest Ruther- 
ford, that these radio-active processes do more than retard the 
cooling-off. “The long continued emission of energy from the 
radioactive bodies does not on this view present any funda- 
mental difficulty and is in accordance with the principle of the 
conservation of energy. The matter loses in atomic energy at 
each stage of the transformation, and the energy radiated is 
derived from the internal energy resident in the atoms them- 
selves.” ® “The emission of energy from radioactive substances 
does not controvert the law of the conservation of energy; for 
the energy is derived from the atom itself where it exists in 
kinetic or potential form.”’ Ultimately, then, the cosmic proc- 
ess must become exhausted, for radio-acti\nty conforms to the 
laws of the conservation and degradation of energy; unless some 
undiscovered compensating principle is at work, the machine 
must eventually run down. 

“We have said that the evolutionary processes depend pri- 
marily upon the loss of heat. This is to the best of our knowledge 
a genuine loss, except as some of the heat rays happen to strike 
other celestial bodies. The flow of heat energy from a star must 

^ Frederick Soddy, /n/erprrfaUon of 4th ed , 1920, pp 180-181* 

185 (Quoted by courtesy of John Murray, Esq , London ) 

* Rutherford, Hadwacltre TTansformations, I90C, p 14 (By courtesy of 
Charles Scribner’s Sons, New York ) , , -r. , , , -r., 

« Rutherford, “The ConsUtuUon of JVIalter and the L\olution of Uie Lle- 
ments,” in Popular Science MoiUkly, August, 1015, p 127. (Bj courtcs> of 
the editor of the Monthly ) 
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be essentially continuous, always in one direction from hotter 
bodies to colder bodies, or into so-called unending and heatless 
space. Temperatures throughout the universe are apparently 
moving toward uniformity, at the level of absolute zero. Now, 
this uniformity would mean universal stagnation and death. 
It is possible to have life and to do work only when there are 
differences of temperature between the bodies concerned: work 


is done or accompanied by a flow of heat, always from the 
hotter to the colder body. We are not aware that any compen- 
sating prineiple exists. Several students of the subject, notably 
Arrhenius, have searched for such a principle, a fountain of 
youth so to speak, in accordance with which the vigor of stellar 
life should maintain itself from the beginning of time to the end 
of time, but I think that nothing approaching a satisfactory 
theory has yet been formulated.' The stellar universe seems, 
from our present point of view, to be slowly ‘running down.’ 
The processes will not end, however, when all the heat generable 
imiUn the stars shall have been radiated into an endless space. 
Every body within the universe, it is conceivable, could have 
coo ed down to absolute zero, but the system might still be in its 
youth. So long as the stars, whether intensely hot or free from 
a heat, are rotating rapidly on their axes or are rushing through 
space with high speeds, the system will remain very much alive. 
Collisions or very close approaches of two stars are bound to 

occur sooner or later, whether the stars are hotor cold, andinall 

such cases a large share of the kinetic energy-the energy of 

motion of tte two bodies ivill be converted into heat. A col- 
lision, under average stellar conditions, should convert the two 
stars into a luminous gaseous nebula, or two or more nebulai. 
which would require hundreds or thousands of millions of years 
to evolve again into young stars, middle-aged stars, old stars, 
an stars absolutely cold. So long ns any of tliese bodies retain 

• a. IVmcari (»1k.vc. pp. 181-183). who readies a similar conehmon. 
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motion with reference to other bodies, they retain the power of 
rebirth and another life. Not to go too far into speculative 
detail, the general effect of these processes would be the de- 
struction of relative motions and the gradual decrease in the 
number of separate bodies, through coalescence. Assume fur- 
ther, however, that all existing bodies, widely scattered through 
the stellar system, are absolutely cold and absolutely at rest 
with reference to each other; the system might even then be 
only middle-aged. The mutual gravitations of the bodies would 
still be operative. They would pass each other closely, or 
collide, under high generated velocities: there would be new 
nebulae, and new and vigorous stellar life to continue through 
other long ages. The system would not run down until all the 
kinetic energy had been converted into heat, and all the heat 
generable had been dissipated. This would not occur until all 
material in the universe had been combined into one body, or 
into two bodies in mutual revolution. However, if there are 
those who say that the universe in action is eternal, through the 
operation of compensating principles as yet undiscovered, no 
man of science is at present equipped to prove the contrary.” ’ 
We cannot tell what the future of science will bring forth; but 
when we remember that Homo sapiens is not so very old, that it 
has taken millions of years to reach our present position, that 
science probably offers us surely an imknown, possibly an un- 
limited, number of years for future development, there is room 
for a rational expectation that some way will be found to pre- 
serve eternally the fruits of human endeavor. The preservation 
of what is worth while is, I think, necessary for a foundation of 
ethics. But all scientists are not so optimistic as iVIr. Soddy. 
AYhen we realize that the supplies of coal and oil are limited and 
that on these at present our civilization depends, when we face 
the enormous difficulties to be surmounted before atomic energy 
* Campbell, op. cit., November, pp. 18I-I8S. 
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can be utilized for industrial purposes, we encounter many prob- 
lems. It does not take an undue amount of optimism, however, 
to believe that science will be equal to the task, and that man 
has before him an exceedingly long period for such use as he may 
desire. But, however long the time at his disposal on this earth 
may be, it is extremely doubtful whether it is infinite; so the 
question remains unanswered as to how his accomplishments 
may be eternally preserved. To this problem we shall return. 
Although an extremely long period for future human evolution 
seems assured, we must remember that the world as described 
by science is practically like that described by Mephistopheles. 



CHAPTER XIII 


EVOLUTION 

The Elements; the Earth 

' W niLE this gross physical evolution has been taking place, 
possibly another kind occurs — an evolution of the chemical ele- 
ments. “It has long been thought probable that the elements 
are all built up of some fundamental substance, and Prout’s 
well-known hypothesis that all atoms are composed of hydrogen, 
is one of the best known examples of this idea. The evidence of 
radioactivity certainly indicates that the heavy radioactive 
elements are in part composed of helium, for an atom of the 
latter appears as a result of many of the radioactive transfor- 
mations. No direct evidence, however, has been obtained that 
hydrogen appears as a result of such transformations; but as 
previously pointed out, helium may prove to be an important 
secondary unit in the structure of heavy atoms. While we have 
thus undoubted evidence of the breaking up of heavy atoms, no 
indication has yet been observed that the radioactive processes 
are reversible under ordinary conditions. Many investigations 
have been made to test whether new elements appear in strong 
electric discharges in vacuum tubes. While some of the results 
obtained are difficult of interpretation, no reliable evidence has 
yet been adduced that one element can be transformed into 
another under such conditions. 

“The question of the evolution of the elements has been 
attacked from another side. Sir Norman Lockyer and others 
have suggested that the elements composing the star are in a 
state of inorganic evolution. In the hottest stars the spectra of 
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hydrogen and helium predominate, but with decreasing temper- 
ature, the spectra becomes more complicated and the lines of 
heavier elements appear. On this view, it is supposed that the 
light elements combine with decreasing temperature to form the 
heavier elements. 

“There is no doubt that it will prove a very difficult task to 
bring about the transmutation of matter under ordinary terres- 
trial conditions. The enormous evolution of energy which 
accompanies the transformation of radioactive matter affords 
some indication of the great intensity of the forces that will be 
required to build up lighter into heavier atoms. On the point of 
view outlined in these lectures, the building up of a new atom 
will require the addition to the atomic nucleus of either the 
nucleus of hydrogen or of helium, or a combination of these 
nuclei. On present data, this is only possible if the hydrogen or 
helium atom is shot into the atom with such great speed that it 
passes close to the nucleus. In any case, it presumes there are 
forces close to the nucleus which are equivalent to forces of 
attraction for positively charged masses. It is possible that the 
nucleus of an atom may be altered either by direct collision of 
the nucleus with very swift electrons or atoms of helium such as 
are ejected from radioactive matter. There is no doubt that 
under favorable conditions, these particles must pass very close 
to the nucleus and may either lead to a disruption of the nucleus 
or to a combination with it. IJnfortimately, the chance of such 
a disruption or combination is so small under experimental con- 
ditions that Uie amount of new matter which is possible of for- 
mation ^vithin a reasonable time would be exceedingly small, 
and so vcrj' difficult of detection by direct methods. Very pene- 
trating X rays or gamma rays may for similar reasons prove to 
be possible agencies for changing atoms. Altliough it is difficult 
to obtain direct evidence. I personally am inclined to believe 
that all atoms are built up of positive electrons — hydrogen 
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nuclei — and negative electrons, and that atoms are purely 
electrical structures. 

“There can be little doubt that conditions have existed in the 
past in which these electrons have combined to form the atoms 
of the elements, and it may be quite possible under the very 
intense electrical disturbances which may exist in hot stars that 
the process of combination and dissociation of atoms still 
continues. 

“In these lectures. I have tried to give an idea of some modem 
views of the structure of the atoms and of the great variety of 
new and powerful methods which have been applied to the 
attack of this problem in recent years. We have seen that a 
heavy atom is undoubtedly a complex electrical system consist- 
ing of positively and negatively charged particles in rapid 
motion. The general evidence indicates that each atom contains 
at its center a massive charged nucleus or core of very small 
dimensions surrounded by a cluster of electrons probably in 
rapid motion which extend for distances from the center very 
great compared with the diameter of the nucleus. Such a view 
affords a reasonable and simple explanation of many important 
facts obtained in recent years, but so far only a beginm’ng has 
been made in the attack on the detailed structure of atoms — 
that fundamental problem which lies at the basis of physics and 
chemistry.” * So, “instead of regarding the hundred or less 
elements which exist to-day as manufactured, created, once for 
all time, we rather regard them as existing because they have 
survived. Ail other forms less stable than those we recognise as 
elements have been weeded out. Over suiBciently great periods 
of time the rarity or abundance of an element must be controlled 
by its degree of instability or stability. Probably for every 

> Rutherford, “The Constitution of Matter," etc., in Popular Setenee 
MonlMy, August. 1015, pp. 141-142. (Quoted by courtes}- of the editor of the 
ilonihly.) 
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stable atom many unstable ones could be, even are being, 
formed. But only the stable forms can accumulate in quantity 
and become known to us as ordinary chemical elements. We 
have seen that the rarest of such in all probability must have a 
period of thousands of millions of years, while for the more 
common elements, if they are ehanging at all, periods of billions 
of years may be anticipated.” * 

But, according to some authorities, evolution of matter does 
not begin with combinations of hydrogen atoms, nuclei, and 
electrons, for here matter is already formed. Atoms of hy- 
drogen, if indeed hydrogen is the primal element, are composed 
of still simpler entities, electrons, which are units of electricity 
moving at high rates of speed. According to one guess, their 
motion through the ether drags along a portion of the ether, 
and as the ether is supposed to have mass, the atomic weight 
being one millionth that of hydrogen, the imponderable 
electron, which is merely a vortex in the ether, thus acquires 
mass which varies with its velocity.' 

The question thus arises. What are electrons, what is matter? 
To say . . . that the modem physicist has grown so accus- 
tomed to the conservation of matter that he is unable to con- 
ceive the contrary, is simply untme. Whatever may be the case 
m real fact, there is no question with respect to the possibility 
of conception. The electrons themselves must be explained 
somehow; and the only surmise which at present holds the field 
IS that they are knots or twiste or vortices, of some sort of either 
static or kinetic modification, of the ether of space — a small 
bit partitioned off from the rest and individualised by reason 
of this identifying peculiarity. It may be that these knots can- 
not be untied, these twists undone, these vortices broken up; it 

• S Hcrbcrl, The First Principles oj Etoluiion, 1013, p. 43. 
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may be that neither artificially nor spontaneously are they ever 
in the slightest degree changed. It may be so, but we do not 
know; and it is quite easy to conceive them broken up, the 
identity of the electron lost, its substance resolved into the 
original etlier, without parts or individual properties. If this 
happened, within our ken. we should have to confess that the 
properties of matter were gone, and that hence everything that 
could by any stretch of language be called ‘matter was 
stroyed, since no identifying property remained. The discowry 
of such an event may lie in the science of the future; it ® 
an epoch-making event in the history of science, but no physieis 
would be upset by it-perhaps not even surprised; nor wo^ 
any one have good reason to be astonished if the correlat v 
phenomenon occurred, and under certain conditions some Imots 
or strains were some day caused in the ether, w^ch bad not been 
previously there; and so ‘matter,’ or foundation of jtto 
Ltificially produced. In other words, the de«n and ^e 
creation of matter are well within the range 
tion, andmay be within therealmofeiqiernnent lpossibd ^ 
The picture of “the process of -rganie e« ^ 
seen to be complete, embracing as i building 

matter, its gradual elaboration into elements, a^ t^buil g 
up out of them of the mighty bodies which are known 

nebulie, stars, and planota.’- .leetrically constituted 

All this IS pure specuWion, ehm 
atoms, mechanical models o a » ^ gross 

ceptions formed to give a “J^banica be 

^ - "T 

. Herbert. The FM Ct.Soddy. Thelnlcrpr.. 

courtesy of Messrs. A. and C. Black, nr 
talion of Itadium, p- 103- 



198 THE PHILOSOPHY OF CHARACTER 

our hypothesis that reality is mental reality. They do, however, 
give a rough picture of how the earth and its chemical elements 
may possibly have been produeed. But even in the physieal 
deseription it is now a world of aetivity and a world in whieh 
something new is continually being created. lYe can imperfectly 
see how the earth may have evolved into a molten mass from a 
primordial chaos. 

"With its physical evolution it is not impossible that a chemical 
evolution of the ninety or more elements recognized by modern 
chemistry progressed with equal steps. Dr. Lawrence J. Hen- 
derson gives an interesting account of the processes that would 
occur in such a molten mass.^ According to him, this molten 
earth may be regarded as a single system relatively homogeneous 
and relatively very unstable, from which infinite varieties of 
physico-chemical systems have been evolved, — the geographical 
strata, the ocean, the atmosphere, living organisms. “Relative 
stability in relative diversity has certainly succeeded relative 
instabiUty in relative uniformity.” ^ This diversity would have 
been impossible if matter and energy were uniform. It is be- 
cause our world is composed of about ninety chemical elements 
which exhibit various manifestations of energy that evolution 
can occur. 'Whether all matter and all energy can be ultimately 
conceived as one is a possibiUty; but for the actual science of 
cheimstry this has not been accomplished at the present time. 

r. Hraderson then agrees with Herbert Spencer in describing 
evolution as a change from a relaUvely unstable homogeneity 
to a re atively stable heterogeneity; but he points out that, 
unless diversity originally existed, it would be impossible to see 
how It could have arisen. His account also differs from Spencer’s 
m holding that evolution cannot without qualification be 
described .as a change from the homogeneous unstable to the 

' Order of Nalurc. 1017, pp. ISO ff. 
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heterogeneous stable, since some heterogeneous systems, as the 
organic, are very unstable. Yet it is true that from a state that 
was relatively simple and unstable some systems which are 
relatively complex and relatively stable have resulted. 

There are two points of great interest: first, m order to de- 
scribe evolution we must say that what was somewhat diverse 
and unstable changed according to law; second, the process has 
been that of developing more diverse and more stable systems. 
Let us for the moment consider the first point. If those physi- 
cists are right who hold that the physical world is electrons, th 
if diversity in the world is to result, even if different ehenucal 
elements, which are nothing but different combinations of elec- 
trons, are to be formed, it would seem that the el“^ns must 
have different properties; for otherwise it is impossible to under- 
stand how some electrons should combine to form an atom of 
hydrogen, others to form oxygen, others to 

ifCr.Lnderson is correct in his assertion thatwitho«^^ 

of chemical elements no evolution can occur, we 
conclude that whatever science may decide « / 

ments must preserve some diversity, f ./f 

ultimate eleLnts of science would be an f 

individuals, similar but different. They would be hardly 

tinguishable from “onads^ description of 

Dr. Henderson shows that, it molten 

this evolutionary process, it ^hich occur in 

mass would exhibit core and an outer 

a blast „aierwise, the lighter elements 

slag are formed. Thu, , t quantities.” ' Con- 

have come to the surface in r „ -f -uch a large dense 

ditions that make possible the oma m ^ ation of an 

aggregate, the molten ear h, ,„u,,iuation as 

atmosphere where elemen , 

■ Henderson, nr Onfrr a/ Nclarr.p. 149. 
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stable gases, were present. Thus the elements, hydrogen, car- 
bon, nitrogen, oxygen, sodium, magnesium, aluminum, silicon, 
chlorium, calcium, and iron, “elements of low atomic weight” 
and of an intense and diverse activity, are chiefly concerned with 
the evolutionary processes on the earth. The most important of 
these elements are hydrogen, carbon, nitrogen, and oxygen, 
which snrely existed from very early times and certain combi- 
nations of which — water and carbon dioxide — ^have long been 
present. As the earth cooled, water began to condense from the 
atmosphere. Before this the igneous rocks, tom and twisted by 
volcanic influences, were formed. The action of water on these 
rocks is the most powerful and most universal agent in mould- 
ing the surface of the earth. ... In the course of the meteorologi- 
cal cycle the movements of water became canalized. Streams, 
lakes, and the ocean assumed a somewhat deflnite form, water 
began to penetrate the debris resulting from its own action, and 
from that of dissolved carbonic acid, to set this in motion, and 
thus in certain locaUties to form deposits. Some of these have 
become strata, others, with the help of further agencies, earth 
and sod. And at length nearly everything that meets the eye, 
except hfe and the products of life, has been moulded into its 
fmm by tlie action of water and carbonic acid. 

“The only other great event in the history of the earth — but 
of this we have no knowledge is the beginning of the process 
of organic evolution. Yet if the meteorological processes have 
multiplied a thousand fold the evolution of systems, organic 
evolution has again mnltlplied these in a like proportion. The 
elements here chiefly involved are, once more, hydrogen, carbon, 
nitrogen, and oxygen.” r 

Before passing to the discussion of organic evolution we 
should mention certain supplementary aspects of inorganic 
evolution. One of the cliicf results of the action of water is the 
■ Henderson. The Drier oj Nature, pp. 151 - 163 . 
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wearing away of the dry land; it ia held that twenty million 
years would wear away the continent of North America i 
nothing intervened. But the crust is always in mofaon, heainng 
and falling. After a deposit has been made m the sea, this 
deposit is often pushed up again; so that the process is the 
bullding-up of continents and the wearing away of them 
Partly as a eonsequenee of these changes m the crust of the 
earth, there have been marked changes 

by advances and retreats of the polar lee mantle, which, by 
radically changing the environment, have had tr ” 

determining the course of organic evolution. J^ene" ^ 
says Lull, "it has been possible to eonnee 

imLdiateinflueneeisfoundtobege^^^^^^^^^^^^^ 

of which lies, spread of the 

quent warping of the crust, In addition to this 

lands and the formation o m 

mundane cause, there are P solar-derived 

and the co-equent -ration ^ 

heat. For example, the g continental 

•the last or Pleistocene 

elevation which formed account for the successive 

our knowledge goes, ^th the attendant 

advances and retreats rhythms of 

climatic variation, and som ^^pp, omental influence.” ’ 

solar energy elements, and especially the four 

We have seen that “ ^f rt in evolution. It is inter- 

organic ones, have play ^ ncnpcts of evolution become 

esting to note that two Henderson, is that, accord- 

apparent. One, if Inn ers a . ] jable must develop; 

ing to Gibbs’s formula, systems relative y 

■ Ti, r-mlutwn of the Earth and Ur In- 
' “■ ir’T- ‘7mS^o“p"lo“»r (By courtesy of the Yde Un.vers.ly 
habitants, ed. Lull, 192 , I P 
Press, New Haven ) 
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the other is that certain chemical elements are given which fur- 
nish material for very diverse, complex, yet stable systems. 
That both these conditions of evolution should have occurred 
by chance is impossible. We must regard the environment as a 
preparation for the formation of stable, diverse systems like the 
organic. Nature, then, appears teleological, not in the sense of 
embodying conscious purpose, but in the sense of being more 
than the mere mechanical, though at the same time as being 
subject to mechanical laws. “There is, in truth, not one chance 
in countless millions of millions that the many unique properties 
of carbon, hydrogen, and oxygen, and especially of their stable 
compounds water and carbonic acid, which chiefly make up the 
atmosphere of a new planet, should simultaneously occur in the 
three elements otherwise than through the operation of a natural 
law which somehow connects them together. There is no greater 
probability that these unique properties should be without due 
cause uniquely favorable to the organic mechanism. These 
are no mere accidents; an explanation is to seek. It must be 
admitted, however, that no explanation is at hand.” ' But Dr. 
Henderson does attempt some explanation of the connection; it 
is a teleological one: 

The whole history of thought does but prove the justice of 
this conclusion. We may progressively lay bare the order of 
nature and define it with the aid of the e.xact sciences. Thus we 
may recognize it for what it is, and now at length we clearly see 
that it is teleological. But we shall never find the explanation of 
the riddle, for it concerns the origin of things. Upon this subject 
clear ideas and close reasoning arc no longer possible, for thought 
has arrived at one of its natur,-.! frontiers. Nothing more remains 
but to admit that the riddle surpasses us and to conclude that 
Uic contrast of mechanism with Iclcologj- is the verj- foundation 
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of the order of nature, which must ever be regarded from two 
complementary points of view, as a vast assemblage of changing 
systems, and as an harmonious unity of changeless laws and 
qualities working together in the process of evolution. 

“This conclusion rests upon an analysis which may now be 

recapitulated in its most summary form. 

“First, the characteristics of systems (phases, components, 

activities, etc.) are universal conditions of 
cept the infra-molecular. They do not depend upon the pecu- 
liarities of the numerous varieties of matter, an y 

'"“Secondly, the properties of matter are so distributed among 

the elements tha/three elements pos.. a 
unique characteristics, -maxima, minima and 

properties. But this pattern in the 

a uLersal condition of phenomena. It seei^ to be quite 
modified by the characteristics of systems, m that, 
characteristics, it is changeless. -retract qualities of 

the universe as depend , independent, they 

other. Conceived by G j, therefore at present impos- 

are alike unmodified m im . mathematical 

sible to imagine that . . . • 

sense, a functional relationship e n relationsliip is, like 

“It cannot be that the nature of ^ KoAelation- 

organic adaptations, mcchamca y c ^ manner only 

ships are mechanically ntion tlirough interaction. 

when there is opportunity d to be changeless in 

But here the things related arc PP ^ universe, 
time, or, in short, mbabililies tliis connection 

“According to the nf evolution 

between the propcrtic ,-„„pncv Therefore, since I 

cannot be due to mere contingency. 
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physico-chemical functional relationship is not in question, 
there must be admitted a functional relationship of another 
kind, somewhat like that known to physiology. This functional 
relationship can only be described as teleological.” ’ 

This interpretation of the “fitness of the environment ” is not, 
I suppose, universally accepted. For instance, Mr. J. Arthur 
Thomson refers to it as at present a “pious anticipation.”* 
However this may be, it is significant, I think, that such an 
extraordinarily well-equipped scientific mind as Dr. Henderson’s 
should feel compelled to posit a teleological significance in the 
evolutionary process. 

There are other difficulties in stating cosmic evolution from a 
mechanical point of view to which I should like to call attention. 
Suppose we set out with the theory that the world is electrons 
m motion; then we must suppose that the original nebula, or 
whatever the world comes from, contains in the laws of the 
motions of these electrons the future aspects of the world, and 
that all this would be recognized by an omniscient mind. The 
primal stage is, then, just as diverse and complex as the result- 
ing one; no real change or evolution has taken place. All that 
has really happened is a different distribution of the elements at 
erent times, one stage is actually no more complex or diverse 
than another. But from the human point of view evolution 
seems to be a change from something that is relatively simple 
to something that is relatively complex. Such a description 
involves a valuation of the result, a statement that the more 
complex, the more diverse, is more valuable from the human 
point of ^^ew. It is really a teleological conception. 

Moreover, since cosmic evolution occurs in time, it is rather 
difficult to understand why evolution should not have ceased; 
for past time is infinite, whereas matter and motion are usually 

• Ilcnilcrson, The Order of Kalure, pp, oos-SII 

• Tliomson. The Syetem of Animate If'atare, 1020, i. 7 S- 74 . 
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regarded as fixed quantities, and motion in the form of heat 
tends to become unavailable. There is a similar difficulty in 
understanding the evolution of chemical elements. Uranium 
undergoes a slow process of decay; 4,500 million years are re- 
quired for one half of its atoms to disintegrate,^ and as yet no 
process of building up elements has been observed. Wliy, then, 
is there any uranium in the universe? Mr. Bertrand Russell 
suggests that there may be cycles of building up and breaking 
down, and that what we are now observing is a cycle of disinte- 
gration.^ 

So, looking at the process of inorganic evolution, we may form 
a vague picture of the earth as having progressed by slow 
changes from a nebulous mass according to laws that are known 
in part. We cannot follow all the steps; we do not know all the 
laws. When we attempt to generalize a statement of tUs process 
we can only assert that the relatively unstable, relatively 
homogeneous, has developed into the relatively stable, rela- 
tively heterogeneous. From whatever the process started, tins 
original something must have had diversity. The process how- 
ever, has no meaning except from the point of ^'Iew of value to 
man. since it can be defined only in teleological terms. Indeed, 
the process itself, if we follow Dr. Henderson, seientilleally 
points to something teleological. 

. Bertrand Buswll. Thr ABC of AI 0 .U,. 1023. p HO 

• Ibid., p. 113 



CHAPTER XIV 

THE BEGINNINGS OF ORGANIC EVOLUTION 

In our description of inorganic evolution we have now reached 
the point where conditions on the earth are such that life 
can exist. It is apparent that life is in some way associated 
with physico-chemical systems. The next point to consider is 
how these organic systems could have originated. It may as 
well be said at the outset that there is no theory which is gener- 
ally accepted; all views as to the origin of man are pure specu- 
lations, attempts to picture some possible way in which such an 
organic system could have been evolved or, failing this, to state 
some conceivable way by which life could have reached the 
earth. They all agree on the fact that protoplasm is somehow 
associated with the phenomena of life, that it is the material 
vehicle of life. No attempts have as yet succeeded in reproduc- 
ing live protoplasm by chemical methods, and this is not sur- 
prising since no one knows what live protoplasm is. Any 
chemical method of attack of course destroys it as living sub- 
stance. 

But we do know something about protoplasm. For example, 
we know that it is composed of certain substances in combi- 
nation the elements of which can be determined: (1) proteins; 
(2) carbohydrates; (3) fats,* Including other elements that 
are present and may also be necessary to the building-up of 
proteins, we have, according to Verwom and Osborn, the fol- 
lo^ring elements contained in all cells: 

* Max Verwom. AUgemeine Phyndogie, CUi e<l., 1015, p. 143; L. J. Ilendcr- 
^n, The Fitness ef the Knvirvnmail, 1013, pp. 101-213; E. B. lYilson. The 
Vhysxeal Basis oj Lije, 1023, pp. 8-10. 
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Symbol 

Hydrogen 

H 

Oxygen 

0 

Nitrogen 

N 

Carbon 

C 

Phosphorus 

P 

Sulphur 

s 

Potassium 

K 

Magnesium 

Mg 

Calcium 

Ca 

Iron 

Fe 

Sodium 

Na 

Chlorine 

Cl 

this list Osborn adds 


Silicon 

Si 


ApproxiDste Atomic Weight 
1 

16 

14 

12 

31 

32 

39 
24 

40 
56 
23 
35» 


28* 


and Verwom gives, as present in many cells, not only Silicon 
but also 



F 

19 

Fluorine 

Br 

j 

80 

Bromme 

127 

Iodine 

Mn 

55 

Manganese 

Aluminum 

A1 

27» 


’Th"™. tap<...n. .1 .1- *-•“ “rrr 

hydrogen, nitrogen, an,! carbon. ^ ‘tae arc ja ^ 
lestial bodies and in the sun; they are power ‘ It 

weight, are very active, and have p,,ge„ 

may be supposed tiiat the u.c ebolullon of the 

and carbon resulted, at very e J properties of 

earth, in forming carbon dioxide and that U.e P P 

1 j;To;Jn.."weVn“n as. E^u,!or. cf /-/r. PP 

> Vernorn, op. c./ . P lOP , „ , r 

; a'-i"™-:. "i'r." » •/ »- " 

Aofurr, p 155 
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oxygen and hydrogen resulted at early stages in the formation 
of water. Thus conditions in the primordial environment were 
furnished suitable for life. 

If life originated on the earth, we must suppose that certain 
more complicated systems occurred through complex com- 
pounds of hydrogen, oxygen, and carbon, to which the addition 
of nitrogen gave the protein substances common to all forms of 
life.^ Thus Haeckel holds that the synthesis occurred in sea- 
water, where all the necessary elements are present; that in the 
sea-water specialized colloidal substances were formed, from 
which, by further combinations, life itself evolved.^ Osborn, 
following Professor W. J. Gies, thinks that these compounds 
may have originated either in pools of water of a suitable tem- 
perature or in moist earth.® According to Pfltiger, proteins are 
derived from cyanogen compounds. Cyanogen arises in incan- 
descent heat; therefore the synthesis of the elements neces- 
sary to produce proteins must have occurred in very early 
times at a very high temperature.^ 

But the difficulty, perhaps the impossibility, of solving the 
question as to the formation of proteins, whetJier in the labora- 
tory or by induction from the history of the earth, has led many 
to think that 'life is eternal, that it is coexistent with matter. 
The ultimate origin of life should not, therefore, be searched for 
any more than the origin of energy or matter: it exists. Its 
origin on the earth is to be explained, according to Lord Kelvin 
and Helmholtz, by the agency of meteorites bearing germs of 
life from other cosmic bodies.® In the opinion of Svante Arrhen- 
ius, life was brought to the earth through the force of radiation, 
a theory which even Jacques Loeb thinks deserves serious con- 

' Verworn, op. cit., p. Ill; Osborn, op, eU., pp. 07-71. 

* S. Herbert, The First PrtneipJes of EroluHoii, 1013, pp. 47-48. 

* Osborn, op. cit., i)p. 35, 38-39. 

* Ilerljcrt, op. cii., pp. 47-48. 

‘ Herbert, op. cit., p. 47. 
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sideration.i And Professor Prcyer holds that the inorganie is 
evolved from the organic, that the originally molten globe was 
alive and the inorganic evolved as a sort of incumbrance or 
slag.= The unproved belief of many scientists is well stated in 
the words of Mr. Julian S. Hmdey: “Of the origin of life we 
have, in tlie nature of things, as yet no definite knowledge; but 
everything poinU towards this conclusion - that during tte 
gradual cooling down of Uiis planet a state of affairs arose whie 
inevitably led to the production, in that cos^e laboratory, of 
molecules which were alive in that they had the power of repro- 
ducing themselves and reacting to stimuli, and -e « the 
living things that we see to-day; in other words, that there^as 
not only been an evolution of all living things from one common 

ancestor, but of all life from not-life. nttemot to 

There is another, and an exceedingly interest S’ ^ 

reduce reality to a unity and ‘ ® “ emphatically 

life. This involves the concept of “^8^ ehief exponents, 
than that of matter. Dr. Osborn is ^ 

Beholds tbattheorigin and evolution of ifejay^^^^^^^ 

in terms of invisible energy, as It has long j structures 

terms of visible form. All visible “ the 
are seen to be the more or ^p^^al groups of 

different modes of coBrdinated-organs for the 

tissues and organs are ere environment and from the 

captare of energy from of energy, organs for the 

life environment, organs fo tential state into the states 

transformation of energy from t e p „nntrol are evolved to 
of motion and heat. Other agen various organs 

bring about a harmonious balance between 

' Loeb, The Organism as a Whole, 1918, PP 

» Herbert, op. otl.. p. «. ed. ad 

= Huxley, Biology, m ^ p s Som. New 

m, 675. (Quotations are by courtesy 
London.) 
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and tissues in whicli energy is rdeasei, hastened or accelerated, 
slowed down or retarded, or actually arrested or inhibited." ‘ 
An explicit and illuminating version of such a theory is given by 
Dr. Frank C. Eve, who begins by defining certain terms that are 
necessary to the understanding of his view: 

“First, what do we mean by Energy? It is defined as ‘the 
capacity to do work’; but in reality we do not know what it is. 
Some think that matter may be a manifestation of energy. At 
any rate, energy has now been measured in units, or quanta, so 
presumably we may regard it as an entity and not as a mere 
state of matter. . . . 

“I shall constantly have to use two new words, Katergy and 
Anergy . For the comprehension of this paper it is essential to re- 
member thtir meaning — briefly, downflow and upflo w of Energy . 

“By Katergy (Kata-energy) I mean ‘the flow of energy to a 
lower potential or level,’ whatever the kind of energy may be. 
When Katergy occurs, work is done, heat is produced, and the 
energy becomes less available. 

“By Anergy (Ana-energy) I mean ‘the flow of energy to a 
higher potential,’ regardless of what kind of energy it is. 

“Katergy always occurs when possible. Hence Anergy never 
occurs unless, as an episode in Katergy,part of the energyis com- 
pelled to flow ‘upliill’ by some device such as chlorophyll. • • • 
“Loro 0 / Degradation of Energy (Law of Katergy).— This 
states that energy is constantly tending to flow to a lower poten- 
tial, whereby it turns itself into lower and less available forms 
of energy, and cventu.ally into low-temperature heat. . . . 

“The laws of Energy, for biological purposes, can be grouped, 
I think, under these tliree heads: — 

1. The Law of Mctcrgy — that energy can be changed from 

> Osborn, op. cil., p. 17 (quotations arc by courtesy of Charles Scribner’s 
Sons, ^cw York). Ct. Beniamin Moore, Iliixhemislnj, a StuJy of the Origin, 
tteaeiionr, and Equilibria of tiring Matter, 1021. 
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one form into an equivalent amount of another form, but cannot 

be created or destroyed. ... 

“2. The Law of Katergy—that energy tends constantly to 
degrade itself into less available forms of lower potential, and 

eventually into low-temperature heat. We can now express t is 

as, ‘Katergy tends insistently to occur .... 

“3. The Law of ^iia-Weryy— ‘Katergy may encoun er an 
anergy transformer which compels part of it to ow simu 

neously to a higher potential. „ j 

“ This combined simultaneous process is Ana-hatergy, a 
greatest example of it is the green leaf, J. 

5ht, but at L same time-by the agency of chloroph^ 
aLgizes part of the light-energy into the chemical energy 

“As this conception of j^Ll, a 

before, I must give three instances ot 

physical, and a chemical instance. ^ 

“1. The hydraulic ram A ' § the 

stream, is the source of katergy. s™ above the valley, 
apparatus to a cistern of a ““"*^^‘^°“„"\beVtential energy of 
Thus, without fuel or human reg > katergy and a 

the water in the stream is prevente The combined 

portion of it is automatically turned into anergy. 

simultaneous process is ana-katergy. When the sun 

“2. A physical instance of and turned into 

shines on the sea, the water sur „tplv to be lighter than 

an invisible vapor, which happens or m a 

air. This ascends, and *" raised against the 

cloudof dropletsofwater.whichha to ,^,^at 

force of gravity and thereby cen katergy; the energy 

is to say, anergy has occurre ma .a, a device, part of 

of sunlight has been anergy. ■ • • 

it has been simultaneous y 
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“3. . . . Professor Moore exposed to sunlight a soup-plate of 
water, containing sodium nitrate (1 in 10,000). After two hours, 
he found by test-papers that the nitrate had been turned into 
nitrite, which contains 21,000 more units of potential energy 
per gram-molecule than the nitrate. This energy had been put 
into it by the sunlight. . . . Moreover, the nitrite molecule is 
an unstable one, and will slowly oxidize back into nitrate — 
perhaps in a single night. 

“Hence we see that the nitrate molecule behaves exactly like 
a minute plant, in that it katergizes sunlight, with the simul- 
taneous transformation of part of the energy into chemical 
anergy. Further, it liberates oxygen in the light, and absorbs 
oxygen in the dark, by a miniature respiration — just like a 
plant. Or, the nitrate molecule may be regarded as analogous 
to chlorophyll, because they are both anergy transformers of 
sunlight, converting deenergized chemical bodies into energized 
compounds — nitrites or starch, respectively. 

“If, at the dawn of life, a nitrate were associated with a pig- 
mented slimy carbohydrate colloid, to give substance and co- 
herence and an opportunity of growth, and to take advantage 
by coupled reactions of the chemical energy of the nitrite 
formed by sunlight, then we should begin to see possibilities 
of a primitive attempt at vegetable life. 

Since writing this, the fundamental importance wliich I 
attached to this nitrate experiment has been confirmed by some 
remarkable experiments by Professor Baly and his coworkers 
at Liverpool (1922). 

It was already known that sunlight could very slowly turn 
carbonic acid into sugar (rza formaldehyde). Baly found that, 
if potassium nitrate was present, this sugar formation was very 
rapid, and that complex alkaloids were also formed, and — ■ 
still more w*onderful that even proteids w'cre produced. In 
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other words, these complex ‘organic’ chenucal bodies, which 
hitherto had been regarded as marvelous achievements, possible 
only to the living cell, were formed automatically, when sunlight 
acted on carbonic acid and a nitrate. 

“These experiments (when confirmed) seem to me of enor- 
mous importance in five directions, at least. 

“1. They obliterate the distinction between organic and 


inorganic chemistry. 

“2. They remove a whole block of difficulties in our attempts 
to explain Life and its origins by laws already known. 

“3. They indicate that complex ‘organic’ carbon compoun s 

must have been present in the sea long before the origin of 
Life, wHch is thereby easier to imagine. 

“4. They are instances of ffrowth, though wit ou orm 


visibility or coherence. , , ,, „„,i,„ 

“5. These highly energized ^ 

-hydrates and proteids) would be excdlent foods . • 

“The Dawn of Life would have J first 

by evolution better and better means of ana kat gy 

inorganic, then insensibly an important 

*‘I£ such a katergic theory Darwin’s law 

and illuminating fitted Fit^st for what? Fittest 

of plants, it is the "of ruTmals, fungi, and bacteria 

energy which survive; m th ^,1, epical energ}' anergizcd 

the most efficient katergizers i^jjccs of tliis. It seems to 
by plants. I have given a that iWng things 

me a direct corollary of my katcrgj-. In 

are the evolved materializa ions channels carved for 

other words, that they arc the e^obed 
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itself by katergy. Energy will naturally flow through the 
widest, steepest channels; tlie others will starve. The best 
katergizers will survive.” ' 

If all evolution is in accordance with the laws of energy, a 
corollary results; since energy, whenever it exhibits itself at all, 
flows into less available form, and since all work ceases when 
theie is no difference in potential, eventually a state of cosmic 
equilibrium must be reached much like tliat described by Camp- 
bell. The ultimate result of evolution is the same on both 
theories. Now, it one uses the word purpose or striving instead 
of the word katergy, and harmony instead of equilibrium, then 
one can equally well describe evolution after the manner of 
Eoyce, as activity striving always for complete harmony and 
adjustment. 

Perhaps the scientific view of such guesses as to the origin of 
life is best expressed in the words of Dr. Henderson: “Apart 
from the imperfect generalization of natural selection and the 
rudimentary beginnings of a science of heredity, we still have 
but the vaguest ideas concerning the development of living 
tlungs as products of nature. And regarding their origin we 
have no ideas at all ” ^ 

In view of such conflicting opinions, we must admit that the 
origin of life is shrouded in mystery. But, in spite of this igno- 
rance, there is a vast amount of indirect evidence which appeals 
very strongly to some minds in favor of the theory that organ- 
isms are of the same nature as inorganic substances and were 
produced on the earth by the same processes that produced in- 
organic systems. The interpretation of these organic processes 

■ FrankC E\e, “In the Beginning an InterpretaUon of Sunlight Energy,” 
in Atlantic Monthly, Mat, 102S, pp 661-077 passim (quoted by courtesy of 
thcauthorandoftheAtlantieMonthlyPress.Inc, Boston) Cf M O Forster, 

The Eaboratory of the Emng Organism,” British Association, Report, 1921, 
pp SC-55 

* Henderson, The Order of Nature, p 118 
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after they are formed, the question whether they are ruled hy 
mechanistic or teleological categories, is an even more difficult 
question; but it is probably fair to say that the majority of those 
who accept the conclusion that an organism is of the same nature 
as a physico-chemical system hold that only a mechanistic inter- 
pretation is possible. That this conclusion is correct I shou 
course deny. For the moment, however, we are concerned not 
with criticism but with a survey of the evidence and its mterpre- 


tation. . j- 

It would in many ways be more natural to continue our - 
cussion by examining the theory of organic evolution; bn th 
interpretation of this theory rests on “ 
regarding the fundamental nature of organisms a i 
sary to postpone discussion for the present and make an p 
feet and hurried survey of what biology tells us about these 

™ « «... „ 

duced from another organism; m the hig e . y 

union of two cells, one from the father one 

In the lower organisms the coalescence o “ 

necessary process; an organism may number of 

division of a cell or by the separation of a " 

ceUs from the parent.' Now, true both of tlic 

produced from a living cell or ce s 1 nd of its historical 

individual development of tlie . „„„kable 

evolution. So Mr. E. B. Wilson met in the 

that these two independent lines 'i„„;eal ccncralizalion 

same point, producing the ILhow is, he 

since Darwin. The “ojnnis celMa e ^ upnicnt; 

believes, true of organic evolution a - jt is therefore 

it is true of all life so far as obser^•ed on the ea^.^ 

. UnjTnond Pearl. Wr 
• Wilson, nt CM in D^cloTmmt and 
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impossible to understand an organism without some knowledge 
of the celld 

“The old picture of a cell was that of a little drop of living 
matter with a kernel or nucleus, and sometimes with an enclos- 
ing wall. But the revelations of the microscope have made this 
picture obsolete. We have to think of a more or less unified 
minute area of great chemical diversity, with complex particles 
and unmixing droplets restlessly moving in a fluid. In the centre 
of this whirlpool, with its flotsam of reserve-products and waste- 
products, there floats the nucleus, a little world in itself. Inside 
its membrane, through which materials are ever permeating out 
and in, there are readily stainable nuclear bodies or ‘chromo- 
somes, ’ usually a definite number for each species. And each 
‘chromosome’ is built up of bead-like ‘microsomes’ strung on a 
transparent ribbon. . . . Inside the nucleus there may be a 
nucleolus or more than one, and outside the nucleus there is a 
minute body called the centrosome, which plays an important 
part in the division of the cell.” ^ The cell is therefore a bit of 
living matter, a bit of protoplasm, usually consisting of nucleus 
and surrounding cytoplasm. Since different parts of the cell can 
be distinguished by the microscope, since they stain differently, 
since, as we shall see, they behave differently, we must suppose 
that cells are composed of protoplasms rather than of a single 
uniform protoplasm. Since species of organisms differ and are 
intolerant of the protoplasm of other species, the protoplasms of 
species must differ; and, since individuals are all slightly differ- 
ent, there must apparently be as many kinds of protoplasms as 
there arc individuals. Since individuals have different tissues, 

> Vemorn, AUgemrine Phjtiologie, lOlS, p. SO. Cf. L. L. WoodniH, “TIic 
OriRin of Life." in The Eeolulion of the Earth and ill InhahilanU, cd. IL S. Lull, 
1020, cspt'cmllj* p. 87. 

• "Tlic tVomlers of Slicrowopy.” in The Oulline of Science, e<l J. A. 
Tliomion, lOJJ. ii. 300. Sec nl» E. I). Wtson. The Phnricat Pa A cf Life. 

lots. 
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it would seem as if cells all differed and consequently there must 
be innumerable protoplasms.’ 

As we have already noticed, organisms have several methods 
of reproduction. In some cases a single cell is produced, like a 
bud, which separates and forms a new individual. In ot er cases 
a group of cells splits off and forms the new organism. But 
most common mode of reproduction of many-celled organis 
is by the fusion of two special cells of the . ’ f 

gerl-cells. Before proceeding to a description of the dmsion of 

germ-cells, let us pause to 

ing fact about organisms, whmh 

perish, yet organisms do not th p y tpnds to 

TOlllc.llul.r 

ditions are potentially immorta , . a lack of co- 

organisms comes about result that the 

ordination between groups of ce s, immortality of 

whole anally breaks up. ;;:;;ro has cuUi- 

cells includes researches like those o ^ recent 

vated the Paramecium for Jt„m ’is still going on 

letter Dr. Woodruff says: ... RSOOth generation — 

as well as ever and is at approximately the 850 g 

na „W1 .. M.J 1. (i"« ' * *»U» 

607131 generation.’ K m ,l,e generation acre of 

healthy reproductive existence " roughly a quarter 

the same length as in man won ^ ^^^ral death has not oc- 
of a million years in absolute time conclude that this 

curred. we may with reasonable assurance conclu 

animal is immortal.” ’ ..TheScirnliGc 
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Moreover, it has been shown by a long series of researches 
that groups of cells from higher organisms may, if cultivated in 
a suitable environment, live indefinitely. Thus Carrel kept a bit 
of connective tissue from the heart of an embryo chick alive for 
nine years and on the 17th of January, 1921, it was still just as 
active as ever.^ Leo Loeb has been able to keep cells of tumors 
alive indefinitely by transplanting them to new hosts. As tu- 
mors are merely transformed tissue-cells, all tissues may thus be 
held to be potentially immortal.^ Indeed, life must be regarded 
as continuous, as renewed from generation to generation; so that 
any organism existing to-day must trace its ancestry back in a 
continuous line to the first origin of life, wherever this occurred.® 
If life is to be considered as eternal, then our ancestry is infinite. 
If life originated from the inanimate, then the systems from 
which it originated were in turn the results of prior systems; 
likewise from this point of view our individual existence in a 
sense stretches back to the infinite past. So we can begin to 
understand how Emerson is justified in calling an individual an 
encloser of the infinite**; we are beginning to see how character 
must be considered quadam cdemitaiis specie. 

Now, it is man that especially interests us. Let us trace in a 
little more detail, but very roughly, the development of such an 
organism. TVe know that it starts from the juncture of two cells, 
the sperm and the ovum. The nuclei of these tw'O cells unite and 
changes begin; the cliromosomes split lengthwise into two equal 
or nearly equal parts; sometimes they twist about each other, 
but eventually half goes to one spindle of the cell, half to the 
other, whereupon the cell divides into two other cells. These 
cells again divide, and the process continues until the complete 
organism is developed. But with the division, specialization of 
the cells goes on, different tissues are formed, from these come 
different organs, and finally the complete organism, which is a 
> Pearl, op. cit.. pp C2-C3. « 76jU. pp. G1-G7. • Ibid., p. 42. 
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cell-community unified by the nervous system and by chemical 
messengers - secretions of the glands - into an organic who e. 

Now, a very significant specialization and separation of cells 
occurs very early in the history of the divisions of the impreg- 
nated ovum. Certain direct descendants of the original germ- 
cells are set apart, which eventually give rise to new geim-cells. 
“Reduced to a formula we may say that the fertilized o^m 
(united germ cells) produces a soma, and more germ ce s. 
soma eventually dies. Some of the germ cells, prior o 
event, produce somata and germ cells, and so on in a cont^ 
cycle M has never yet ended since the appearance of multi- 

nucleus resolves into a de^ite — 

this number differs for each species. Aricmia 

Ascaris megalocephala xmivalms, has 2, t e crus 

168, Salamandra maaUata 24, the sea-urchin 36. 

that very early in the history of the -S--eRam . 

set off to form new germ-cells, n reproductive 

cells result from the fission of le o eamctcs 

glands and are called gametes. In ’ ^ecn tliat tlie 

unite and form a new cell, the zygote. gpecics. So, if tlic 

number of chromosomes is constant for ca , • {],e same 

germ-cells that are formed from Uic ll,„l tlie 

number of chromosomes as the paren^, i ^ many chromo- 

rcsulting cell, the zygote, would contain 

Somes as are characteristic of the species from the parent 

are formed in the reproductive glan s {],e;rcIironio- 

cells they divide again and in some way osc 

Somes; so the gametes thus fonned * ...^ics. Therefore 

her of chron, Lines characteristic of the spe-ca-s 

: ^ aa. /ntrelSiarr. PP- 
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when the male and female gametes unite the requisite number 
of chromosomes results.^ The fusion of the spermatozoon and 
the ovum is the beginning of the new life of the individual. By 
a process of cell-division repeated many, many times, the com- 
plete new cell-community results. So, looking at the organism 
as the product of cell-division and regarding the activity of these 
cells as constituting the various activities of the organism, Vir- 
chow emphasized the fact that the organism is really a cell- 
community and that the way to understand it is to study the 
separate units of which it is composed. When the cells are 
joined together into such a community as the human body, there 
is of course specialization of function. Some cells digest food, 
others become muscle tissue, others sense organs, others neu- 
rons. But they are all cells, and the laws of cell-life apply to 
these specialized cells as well as to the isolated ones. To some of 
the problems concerning the functions of cells we must now turn. 
We must ask. What is a live cell, what is a simple organism? 

If this question could be answered, we should of course know 
what life is, and this at present we do not know; but certain 
characteristics of the organism we are able to enumerate. It 
grows, it maintains itself through metabolism, it reproduces it- 
self, it reacts to stimuli (is irritable), it learns by experience, it 
acts as a whole. Even if these characters can be shown to belong 
to the non-organic world, it is certain that an organic being has 
more of them and in more developed form than we find in tlie 
inorganic world. As Jacques Loeb well says, “The constant 
syntliesis then of specific material from simple compounds of a 
non-specific character is the chief feature by which living matter 
differs from non-living matter.” - 
Let us try to form a rough physical picture of what an organ- 


r .‘t excellent dcscripUon of tins process, see T. H. Iforgan, A Critique 

of the Theory of Erohttion, 1910. pp. 89-09, 

^ « o p. 29. (QuotaUons are by courtesy of 

G. P. Putnam s Sons, New York and London.) 
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ism is, conceived in material terms. Sir Mchael Foster used to 
say, “A Uving thing is a vortex of chemical and molecular 
change.” > So that, “if we imagine a single “ ° 

simplest kind living in a fluid nutritive medium, and if we s.^- 
pose its body and snrroundings so magnified that the sin^ 
molecules and atoms were re,spectlvely of the size o can 
rifle balls, the boundary between cell and medium 
sent a battlefield, on which a heavy bombardment is c^stau y 
taking place. The rain of shot of food and 0 ^“ ^ “ 

penetmLg into the cellfromihemedium, would produce an_^^ 

plosion in the .^’^"“^^^Tthr^gh which new 

now at another, creatmg great fragments of these 

masses of shot would reach the in eri • 

exploding molecules would be point the 

medium and would stem, now „„ tto whole 

besieging masses of shot. In ques- 

boundary line between cell an m ^ vortex 

tion of rest or even equilibrium at any P characters 

persists, and while doing this it ^ 

different — at least at first sig ,„„ilv different? In 

organic nature. But are these protoplasm has 

this connection Woodruff says, -oductive ■worUng hygoth- 

given no reason for abandoning t e ^ complex inter- 
ests that life phenomena are an fundanien- 

action of physicochemical Ians w 1 inorganic world, 

tally from the so-called laws pfc in these terms 

But we are unable to give an exp “ relatively fc" 

at present, and “the twentieth century 

. Quoted by V.le Vni- 

* Vervsorn, JrritahiWy. 1013. pp. CS-e . ■ 

iia Inhabitants, cd. Lull. 1020, PP- 
Press.) 
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representative scientists who really expect a scientific explan- 
ation of life ever to be attained.” ' 

Thus “the study of the cell has on the whole seemed to widen 
rather than to narrow the enormous gap that separates even the 
lowest forms of life from the inorganic world.** ^ Such a position 
is conservative, but it may lead to an extreme humility like that 
of T. H. Huxley, who said, “In ultimate analysis everything is 
incomprehensible, and the whole object of science is simply to 
reduce the fundamental incomprehensibilities to the smallest 
possible number.” ^ 

On the other hand, we have a host of writers, of whom per- 
haps Jacques Loeb and Max Verwom are typical but extreme, 
who insist that life must be interpreted in physico-chemical 
terms; and many others, like Dr. Hans Driesch, Mr. J. Arthur 
Thomson, and Dr, J. S. Haldane, who insist that life cannot be 
so interpreted. Since I believe that a statement of natural law 
and external reality is possible which combines these conflicting 
views and makes intelligible many of the seemingly insoluble 
poblems of science, and which is of the greatest value to an 
intelligible psychological account of character, it will be neces- 
sary for us to become somewhat familiar with this scientific 
discussion. Perhaps the simplest and briefest way to accom- 
plish tins end will be to select certain important functions of the 
ce , tile simple organism, and point out how some scientists 
attempt to reduce these functions to physico-chemical terms 
while others assert that this is impossible. 


‘ ‘"The Origin of Lite.” p. 93. 

E. B. \^ilson, The Cell in Derclopment and Inheritance d 434 (auota- 
fed /W York). Cf. hU Fhy,- 

r,.n.“S Origin “■ 
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FUNCTIONS OF ORGANISMS 


A. Growth and Metabousm 
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icaV Hans Hriesch, from observations wbicb we shall mention 
when we consider development, holds that division cannot be 
mechanical, “for a machine, typical with regard to the three 
chief dimensions of space, cannot remain itself if you remove 
parts of it or if you rearrange its parts at will.”- E. B. Wilson 
remarks, “At present we can only admit that none of the con- 
clusions thus far reached, whether by observation or by experi- 
ment, are more than the first naive attempts to analyze a group 
of most complex phenomena of which we have little real under- 
standing.” ® And even Loeb says, “The fact that the living cell 
grows after taking up food has given rise to curious misunder- 
standings. Traube has shown that drops of a liquid surrounded 
with a semipermeable membrane may increase in volume when 
put into a solution of lower osmotic pressure. This has led and 
is possibly still leading to the statement that the process of 
growth by a living cell has been imitated artificially. Only one 
feature has been imitated, Uie increase in volume; but the essen- 
tial feature of the process in the living cell, f.c., the formation of 
the specific constituents of the living cell from non-specific 
products, has of course not been imitated.” * 

Growth, then, depends on metabolism,® and metabolism con- 
sists in the power of absorption of specific substances by the 
organism and the elimination of waste products caused by 
its activities. For animals, constructive metabolism consists 
largely in the absorption of food and water and in the securing 
of a sufBcient amount of oxygen from the air. So the question 
arises. Are all the specific processes of metabolism reducible to 
physico-chemical terms? 

‘ William Bateson, Prollems oj Genetics, 1013, pp. 38-39, 82; cf. 85-8C. 
(Quotations arc by courtesy of the Yale University Press, New Haven.) 

* Driesch, The Science and ThUosophy of the Organism, 1007, p. 141. (Quo- 
tations arc by courtesy of Messrs. A. and C. Black, Ltd., London.) 

* ^Yilson, The Cell in Development and Inheriiance, 1910, p. 111. 

* Jacques Locb, The Organism as « Whole, 1010, pp. 28-20. 

‘ Dricsch, The Science and Philosophy of the Organism, 1007, pp. 03-0 1. 
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Food for all animals is in the form of proteins, carbohydrates, 
and fats. Water is of course also necessary. Although animals 
can digest these substances, they cannot form them; the source 
of animal food is found in plants. Plants have two kinds of 
assimilatory mechanism, which, though probably not wholly 
separate, may be so regarded provisionally for purposes of 
description. One of these is the agency for storing energy m the 
form of carbohydrates, the other is that for making proteins, 
which form the tissues of the plant. The first process is based on 
the power of the chlorophyU of the green leaves to absoA 

carbon dioxide (CO,) from the air, and through the en ^ 

which it gets from sunlight to combine this f 

water, by means of chemical processes not wholly known into 
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the same degree; in brief, through a combustion which gener- 
ates heat.” ' 

All this is not suflacient to give even an ideally conceived 
physico-chemical description of nutrition; for life is dependent 
on the activity of chlorophyll, and this is found only in connec- 
tion with living matter. "WTiere, then, could sugar come from, 
“which seems a prerequisite for the synthesis of proteins in 
living organisms”? ^ Prom the action of certain bacteria. “We 
may, therefore, consider it an established fact that there are a 
number of organisms which could have lived on this planet at a 
time when only mineral constituents, such as phosphates, K, 
Mg, Soi, Coj, and Oj, besides NHa, or SHa, existed. This would 
lead us to consider it possible that the first organisms on this 
planet may have belonged to that world of micro-organisms 
which was discovered by Winogradsky. 

‘If we can conceive of this group of organisms as producing 
sugar, which in fact they do, they could have served as a basis 
for the development of other forms which require organic 
material for their development.” ^ 

This of course only pushes the problem farther back; but “it 
is at least not inconceivable that in an earlier period of the 
earth’s history radio-activity, electrical discharges, and possibly 
also the action of volcanoes might have furnished the combi- 
nation of circumstances under which living matter might have 
been formed. The staggering difficulties in imagining such a 
possibility arc not merely on the chemical side — e.^., tlie pro- 
duction of proteins from CO 2 and N — but also on the physical 
side if tiic necessity of a definite cell structure is considered.” 
For “without a structure in the egg to begin with, no formation 
of a complicated organism is imaginable.” * 

* II. r. Osborn. The Onfftn and Erolution of Life, 1910. p. 52. 

* Ix)cb, The Organum os a Whole, p, 10. 

> Ibid.. -p. so. 
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We have seen that conceivably living matter may be formed 
from the inorganic, but there is a difficulty that we have not yet 
solved. Life in the higher organisms goes on through the oxidi- 
zation of proteins, carbohydrates, and fats. Now, this process 
occurs in the laboratory only very slowly except at a high tem- 
perature, that of flame. Berzelius solved this problem m the 
discovery of catalyzers, substances which faciUtate chemica 
reactions but which are not used up in the process. 

Metabolism is thus a process which roughly preserves the cell 
and the organism in a state of equilibrium. We can, perhaps, 
conceive how this might be a physico-chemical process. Accor - 
ing to Verwom, some further proof that it is such a process is 
fuLshed by the fact that metabolism is analogous to processe 

which we observe in the inorganic world. 

“In mv ‘Biogen hypothesis,’* I have associated the self 

regulatioLf meLbolism with the chemical ” ^ 
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* Venvorn refers to Ins tJ lono 
mei'ne Physiologie, 5lb ed-t Jena. 
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Vs Mol. CsHsOH + V» Mol. CHsCOOH 
= Vs Mol. CHsCOOCsHb + Vs Mol. ILO. 

“In this reaction there is an alteration only in the absolute 
quantity of the individual constituents but never in the relative 
amount. In the living system we have a completely analogous 
instance, which apart from its course differs from the inanimate 
example merely in the following points : In the first place, certain 
quantities of substances reacting on each other are continually 
introduced into and certain reaction products continually re- 
moved from the living system. Secondly, the reacting mixture of 
the living substance is not homogeneous, and at the same time is 
more complicated than that of the inanimate example. Thirdly, 
the sum total of the reaction is not reversible in its entirety. The 
question arises, should any essential 'difference between meta- 
bolic self-regulation and the maintenance of chemical equilib- 
rium be assumed upon this statement? I must confess that this 
does not appear to me to be the case.” ' 

An indication that metabolism is physico-chemical is fur- 
nished by certain experiments which apparently show that the 
organism obeys, in its metabolical processes, the law of the con- 
servation of energy, that is, the in-go and the out-go are equal. 
Organisms take in food and use it up in external and internal 
activity. It has been found through calorimeter observations 
that, witlun the limits of experimental error, the amount of heat 
energy given out by an animal equals the amount of food taken 
in. The difference amounts to from 0.1% to 0.5%.“ 

Moreover, a detailed physico-chemical description of metab- 
olism is at least conceivable. One of the difficulties in such an 
explanation is the fact that organisms select their nourishment. 
Rose-plants in the same soil produce flowers of different colors. 

' Ycraom. Imlabillt!/, 1013. pp. 112-113. (By courtesy ot tlic Yole 
Unitcrsily Press.) 

* J A. lliomson. The Sijslem of Animate Naitire, 1020, i, 112. 
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held by many that these metabolic processes are unlike any- 
thing that is found in the inorganic world. We have seen that 
even Loeb, a pronounced meclianist, holds that metabolism is a 
unique property of living substance. Let us now examine some 
of the differences between metabolism and inorganic processes, 
and some of the reasons given for holding that the process can- 
not be stated in mechanistic terms. 

Casimir Funk and Benjamin Harrow call attention to the 
fact that, even if a sufficient number of calories are furnished, 
the organism will deteriorate unless what are called “ vitamines ** 
are present. “The calorie is a ‘machine’ unit, whereas man is 
more than a machine.” ^ 

According to Professor Hans Driesch, fungi will consume and 
thrive on very diverse and sometimes abnormal chemical com- 
pounds; if several kinds of these foods are furnished, fungi will 
consume them indifferently as to their chemical constitution but 
selectively as to their nutritive value. This is not at all what 
physico-chemical systems usually do, but it is not inconsistent 
with a possible activity of enzymes or ferments which could 
react to many compounds and exhibit a selective tendency. The 
most striking example, however, is furnished by the fact of 
immunity, which may perhaps be described as a change in 
the total metabolic processes whereby poisons introduced into 
the system, which would ordinarily be absorbed and would 
cvenUially destroy the system, arc neutralized. Thus, wdien 
animal and vegetable poisons — such as those produced by bac- 
teria arc introduced into the organism, “anti-bodies” arc pro- 
duced in the fluids of the organism which neutralize the effect 
of the poison. Jlorcovcr, Uic organism achieves an acquired 


^ ^ flic Ca nnes be PorpoUen?” \n Ilarptr's Magazine, -FchnitiTy, 

10.3 p. Sl-0 (cjuol^ !)y courtesy of Messrs. Harper and Brothers, New York 
n “Some Aspects of Animal Mcchan- 
i*m (BnUsh Association. lUpoH, 1022 . pp. 3-i), vhieli admiU these facts, 
ttul liohls lluil they mean that there Is more racehanism still to discover. 
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immunity tliat protects it from these poisons for some time to 
come. This process implies not only that enough “anti-body” 
is produced to neutralize the amount of poison present at the 
moment, but also that more is produced than is necessary. On 
this over-production of “anti-bodies” depends all immunity 
such as is caused by vaccinations and by injections of serums. 
“This phenomenon in particular — the production of more of 
the antitoxin or the *percipitin’ than is actually necessary — 
seems to render almost impossible any merely chemical theory 
of these facts.” ^ 

Moreover, although cells exhibit the properties of semi- 
permeable membranes, the ordinary physical characteristics of 
such membranes will not explain all the facts of metabolism; and 
many believe that no such physico-chemical explanation is 
possible. Some of the facts that make such an explanation 
difficult are these: 

1. An animal’s own serum can be absorbed. 

2. Salt and other solutions of higher concentration than that 
of the blood can be absorbed. This absorption cannot be ex- 
plained by ordinary physical laws. In all such cases the epithe- 
lial lining must be intact. When this is destroyed the intestinal 
wall acts like any other membrane and the purely physical laws 
of osmotic pressure come into play.* 

3. Metabolism consists not only in the absorption of food 
and the elimination of waste products, but also in tlie absorp- 
tion of oxygen.® Dr. Haldane, in an interesting study on the 

^ Driescli, The Science and Philosophy oj the Organism, 1907, pp. 207-208. 

* Encyclopccdia Briiannica, lltli cd., “Nutrition.” Cf. R. S. Lillio, ‘“Uie 
Transmission of Ph 3 ’sioIogical Influence in Nerve and other Forms of Living 
Iklatter,” in Scieniia, xxviii (1920), 429-4-t-t; Lifiie, “Grou-tli in Living and 
Non-living Sj’stems,” in Scieniijie Monthly, xW (1029), IIS-ISO; L. Ilei^fcld 
and R. Klinger, “ Cliemische Stadiea zur Physiologic und Pathologic. V. Ul>er 
MOsliche und unlOsIiclie’ Kolloide; liber echtc und unechte Gallerlcn; das 
Proloptasma und das Problem der ZcUpermcabilitUt,” in Biochemische ZeiU 
schrijl, l-cQCviii (1918), 232-289; Benjamin Jloore, Biochemistry, 1991, p. 249. 

* Driesch, op. eU., p. 198. 
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-Physiology o£ Breathing,” concludes that under certain con- 
ditions the layer of “moist albuminous material” which sepa- 
rates the air in the lungs from the blood accelerates the passage 
of oxygen, and of oxygen alone, into the blood and brings about 
a higher pressure in the blood than in the air, and that this 
process occurs only in living membranes. Many other living 
tissues act in a similar manner, as the swim-bladder of deep-sea 
fishes; the pressure of oxygen in the sea is about one fifth of an 
atmosphere, but in these bladders the pressure may be one 
hundred atmospheres.' The process can be understood only as 
a regulation involving the whole organism;' and, since the 
regulation concerns both the internal environment and the 
structure of the body, it is useless to attempt to explain one by 
the other. No physical explanation of these processes has been 
reached.' Dr. Haldane’s final conclusion is that, even if mechan- 
ism is insufficient to explain physiological function, “vitalism" 
is also inconceivable, that some new way of re-interpretmg 
physical concepts is the ultimate solution.* Meanwhile we must 
consider organisms as involving an order which is not mechanis- 
tic.' 

B. iNnivinuAn Development — Aetificial Pae- 
TIIENOGENESIB 

In the liigher organisms, as we have seen, the normal condi- 
tion of development of a new individual is the union of two 
germ-cells. Some of the lower organisms produce new individ- 
uals from eggs not fertilized by a spermatozoon. This process 
is parthenogenesis. “In a number of forms in which parthen- 

‘ Jolm Scott Haldane. OrganUm and Environmeni as Illustrated hy the 
Physiology of Breathing. 1017. pp. Cl-62. For more complete accounts, see 
Ills Itespiration, 1022, and Ins 3Iechanism, Life, and Personality, 2d ed., 1021. 

’ Organism and Ensironment, etc., pp. 80-07. 

* Ibid., pp. 01-02. 

* Ibid., pp. 112-110. 

* Cl. J, A. Thomson, The System of Animate Nature, 1, 113-122, 
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ogenesis never occurs normally, so far as is known, it can be 
induced by appropriate extraneous procedures.” ' These have 
been especially studied by Jacques Loeb,' whose work should be 
read in the original. For our purposes a clear summary of 
certain significant experiments given by Dr. Pearl is sufficient. 
He accepts Loeb’s interpretation of the results.^ 

Normal frogs have been produced by artificial partheno- 
genesis: unfertilized eggs of a virgin female were pricked with a 
needle. In one case the eggs began to develop March 16, 1916, 
and in another February 27, 1917. In the first case the date of 
death was May 22, 1917, and in the second March 24, 1918 ^ 
The unfertilized eggs of sea-urchins die comparatively soon 
when deposited in sea-water; after about thirty-two hours the 
egg cannot be fertilized By adding the proper amount of 
potassium cyanide Loeb found that many eggs could be fertil- 
ized and would develop into swimming larvae ‘ 

Fertilized eggs of sea-urchins were put into flasks which con- 
tained 100 c. c. of sea- water, to which 1 6 c c. 2J4 m. CaCh had 
been added. In a certain flask the oxygen was expelled. When 
after a period of some hours the eggs were transferred to aerated 
normal sea-water, those which had been in the solution without 
oxygen for four hours and fourteen minutes segmented and in 
most cases developed larvse; of those which were in the solution 
five and a half hours 90% segmented. The eggs that were in the 
flask supplied with oxygen were dead.® 

If the unfertilized eggs of the sea-urchin are subjected to the 
following treatment they will develop The eggs are first placed 
in sea-water to which a definite amount of weak solution of 
butyric acid has been added, and are left from one and a half to 

' Rajanond Pearl, The Biology of Death, 1022, p 51 

' I/ieb, The Organism cj a Whoie, lOJC 

* Pearl, The Biology of Death, p 57. 

* Ibid , p 52, Ix>eb, The Organism as a IVhoIe, pp 124-125 

» Pearl, The Biology of Death, pp 52-54 • Ibtd , p 55 



234 THE PHILOSOPHY OP CHABACTER 

three or four minutes. They are then put into normal sea-water 
for fifteen or twenty minutes, and are then removed to another 
tank of sea-water for thirty to sixty minutes. The osmotic pres- 
sure of the water in this last receptacle has been raised by adding 
to every 50 c. c. of sea-water 8 c. c. of m NaCl, or m 
NaCl -t- KCL -h CaCh, in the proportion in which these salts 
exist in sea-water. Eggs that are left in this solution just the 
right length of time develop into normal larvse.' “In other 
words, we have here a definite and known physico-chemical 
process completely replacing what was, before this work, univer- 
sally regarded as a peculiarly vital process of extraordinary 
complexity, probably beyond power of human control.” * Of 
course these experiments prove only that a live germ-cell may 
be stimulated to normal development by physical stimuli. This 
does not prove by itself that life is physico-chemical, but with- 
out doubt it furnishes some evidence in support of such a view. 

The facts of regeneration are very interesting in connection 
with this discussion of the various theories of the nature of life. 
Regeneration is the power of reproducing anew destroyed or 
injured parts, and is a retained power of developing over again. 
It is not found to an equal extent in all organisms, but some 
power of regeneration is common to all ; for even the healing of a 
wound is, I suppose, a process of regeneration. Regeneration, 
therefore, depends on the fact that organisms have the power of 
unlimited reproduction and of preserving their own specific 
form. Now, the “ structure of any animal or plant is the product 
of the balance between its own constitution and the environ- 
ment that surrounds it.” ’ But this is also a property of some 
inorganic matter. Thus a drop of mercury in a saucer takes the 
shape of a sphere; if it is divided, each half takes a spherical 

‘ Pearl, The Diolo^^y of Death, pp. 56-57. 

* Ibid., p. 57. 

* Julian S. Huxley, “ Biology,” in The Outline of Science, ed. J. A. Tlioroson, 
1025, Hi, C89. 
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form. “If a drop of mercury were an organism, we should say 
that its typical form was spherical, and that any fragment of 
the whole was capable of reorganising itself in the typical 
form.” ’ Organisms do likewise. For example, the fertilized 
eggs of newts have been separated after the first division into 
two cells; in this case twin newts were produced. This sepa- 
ration and development have been brought about in the case of 
eggs ofanumberof species. “ Perhaps the most striking of these 
cases is that of the hydroid Clylia, in which Zoja was able to 
obtain perfect embryos, not only from the blastomeres of the 
two-cell and four-cell stages, but from eight-cell and even from 
sixteen-cell stages, the dwarfs in the last case being but one- 
sixteenth the normal size.” ® 

Driesch subjected frogs’ eggs to pressure so that the form 
of early segmentation was much changed; but embryos were 
formed, nevertheless, without rearrangement of the parts.® 
Morgan has shown that either a half-embryo or a whole dwarf 
may result according to the position of the blastomere. 

Loeb showed that Tubtilaria, like many other hydroids, could 
grow a new head, but that environment infiuenced the process. 

If a Tubularia stem is cut off at both ends and the oral end is 
inserted in sand, a new head will grow on the former aboral end. 

If it is suspended in water, a new head will form at each end. 

If both ends are buried in sand, no regeneration results.^ 

Under various conditions a piece of fiatworm will produce a 
head in the head region, and this new head seems to control tlie 
rest so that new parts are formed in order from head to tail. 
Below a certain temperatme the fiatworm will not grow a head 
and at a high temperature it will grow a very large head. Here 
the outward environment seems to control the conditions of 
growth. 

> Huxley, “Biology,” p. 689. 

* E. B. Wilson. The Cell in Deretopment and Inheritance, p. 410. 

« liid., pp. 4I0-4I1. 'Hid.. P- -<30. 
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A good example of the influence of one part over another, of 
the influence of what may be called internal environment, is 
given in the regeneration of the eyes of newts and salamanders. 
“The sensitive part or retina is derived from a cup-like out- 
growth arising from the brain — the optic cup; the lens is 
formed as a thickening in the skin just over the cup. Various 
experiments have proved that the formation of the lens at the 
exact place in which it will be useful is due to some chemical 
influence (of the same nature, no doubt, as that exerted by the 
ductless glands . . .) exerted upon the skin by the developing 
optic cup. If the skin is removed from the side of the head over 
the cup, and a piece from some other part of the body, or even 
from some other animal, is grafted on in its place, the new 
grafted piece will produce a lens. But if the optic cup is taken 
out and grafted under the skin elsewhere, for example, near the 
tail, no lens will be formed in the head, but one will be produced 
over the optic cup in the tail region.” ' It is largely by such 
influence of one part upon another that the progressive increase 
of complexity in development comes about, a conclusion with 
which many authorities agree.’ 

But although environment, including position and the in- 
fluence of one part on another, no doubt describes the process of 
development and regeneration to a certain extent, as yet no 
explanation is olTcrcd. Let us see what Loeb has to say on this 
whole subject. 

The action of the organism as a whole seems nowhere more 
pronounced than in the phenomena of regeneration, for it is 
the organism as a whole which represses the phenomena of 
regeneration in its parts, and it is the isolation of the part from 
the influence of the whole which sets in action tlic process of re- 
generation. . . . IMicn a piece is cut from tlic branch of a 

' Huxley, "Biology," pp. C92-0D3. 

* tVilson, The Crtl, etc., pp. 415-410. 
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willow it forms roots near the lower end and shoots at the upper 
end, so that a tolerably presentable ‘whole’ is restored. How 
does the ‘ whole ’ prevent the basal end of the shoot from forming 
roots as long as it is part of the plant? ” * 

The explanation is to be found in the action of specific sub- 
stances that cause the formation of shoots and roots. In the 
normal plant these substances flow to the top and the bot- 
tom of the plant and there produce their characteristic results. 
When a piece is cut from the plant these substances behave 
as before; shoots are formed at the top, roots at the basal 
end. 

That such substances — internal secretions or hormones — 
are produced in animals also is shown by numerous facts: 

1. Gudematsch observed that he could make legs grow in 
tadpoles at any time by feeding them with thyroid glands taken 
from no matter what animal.^ 

2. Degeneration of the thyroid often stops growth in a child, 
but if the patient is fed with thyroid growth will start again.* 

3. In the metamorphosis of the Amblysioma larva the gills 
at the head and tail change and are absorbed simultaneously. 

If the spinal cord is cut in two, the changes occur as usual.* 

These facts show that “substances circulating in the blood 
and not the central nervous system are responsible for the 
phenomena of growth and metamorphosis.’* * 

4. In periods of growth and moulting in the higher Crustacea 
there is a heaping-up of glycogen in the liver. Between moult- 
ings, when there is no growth, the storage cells are filled with fat 
globules.* 

These “organ-forming” substances will explain regeneration. 
The resting egg may be caused to develop either by substances 

: Loeb, The Organism as a Jl^hole, p. 153. 

■ Ibid., pp. 155-150. * Ibid., p. 157. 

■ Ibid., p. 150 ' Ibiil- P- 153. 
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contained in the sperm or by other substances. Assume, then, 
that an organism has cells comparable to those of the resting 
egg, which may be aroused to aetion by substances circulating 
in the organism. In the normal organism these substances are 
confined to definite regions and in these regions they induce 
their characteristic results. In regeneration they activate the 
dormant cells Thus the influence of environment on the re- 
generation of Tuhularia is due to changes in the flow of some 
activating substance.^ Loeb’s conclusion is that, while our 
knowledge of regeneration is incomplete, “it seems that the 
known facts warrant the statement that the phenomena of re- 
generation belong as much to the domain of determinism as 
those of any of the partial phenomena of physiology.” ® 

But, giving full credit to similar facts, Mr. E. B. Wilson says 
that in all cases of development the response is due not to the 
environmental condition but to the nature of the organism; the 
egg of a fish and that of a polyp develop under the same condi- 
tions into different organisms. TSTiat the nature of this power 
of the organism is we do not know;* and Dr. Driesch, consider- 
ing the facts that parts of the germ may produce a whole and 
that lost parts may be reproduced or regenerated, concludes 
that no conceivable machine could do this. 

Driesch describes organisms as harmonious-equipotential 
systems. After a careful consideration of experiments similar 
to those we have mentioned, he concludes: 

‘It seems to me that there is only one conclusion possible. 
If we are going to explain what happens in our harmonious- 
equipotential systems by the aid of causality based upon tlie 
constellation of single physical or chemical factors and events, 
there must be some such thing as a machine. Now the assump- 

* D)cb, T/tg Organism as a Whots, p]». ICO-lOl. 

* Jin'll., pp. 1C8-109. » Ibid., p. 107. 

* Ct. tVilwn. Tbs Cell, etc., pp. 433-131. 
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tion of the existence of a machine proves to be absolutely absurd 
in the light of the experimental facts. Therefore there can he 
neither any sort of a machine nor any sort of causality based upon 
constellation underlying the differentiation of harmonious-equipo- 
tential systems. 


V V, V; vs 



Fkj. 14, ^An ‘HAHiiovrous-EQUiPOTENTiAL System^ op 

WHATEVER KINO 


According to the * machine-theory * of life this system ought to possess » 
certain unknown very complicated machine in its completeness : 

(a) in its total length, 

and (d) in each of the equal volumes tf, vi, t'2, Vgr so on, 
and (c) in each of the unequal volumes w, x, tf, and so on, 
and (d) in every imaginable volume, no matter of what size. 
Therefore the ‘ machine-theory * of life is absurd. 

“For a machine, typical with regard to the three chief dimen- 
sions of space, cannot remain itself if you remove parts of it or 
if you rearrange its parts at will. 

“Here we see that our long and careful study of morpho- 
genesis has been worth whilei it has afforded us a result of the 
very first importance. 

“The Autonomy of Morphogmesis Proved 

“No kind of causality based upon the constellations of single 
physical and chemical acts can account for organic individual 
development; this development is not to be explained by any 
hypothesis about configuration of physical and chemical agents. 
Therefore there must be something else which is to be regarded 
as the sufficient reason of individual form-production. . . . 
Lite, at least morphogenesis, is not a specialised arrangement of 
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inorganic events; biology, therefore, is not applied physics and 
chemistry: life is something apart, and biology is an independ- 
ent science. . . , 

“We shall not hesitate to call by its proper name what we 
believe we have proved about morphogenetic phenomena.” It 
is “the doctrine of the autonomy oj and the name of the 
autonomous factor is Entelechy.** ^ 

And Mr. J. Arthur Thomson, commenting on this discussion, 
says: “It is not unfair to recall some of the difficulties, — that 
the supposed mechanism has to form in fertilisation a working 
unity with another mechanism as complex as itself; that it has 
thereafter to divide over and over again; that a part is some- 
times as good as a whole; and so on. ... It almost seems as if 
we here reached a Euclidean reductio ad ahsurdxm of a mechan- 
istic interpretation.” ^ 

^ Dricscli. The Science and Philosophy of the Organism, 1007, pp. Hl-H^ 
(by courtesy of Messrs. A. and C. Black, Ltd., London). For the whole dis- 
cussion, sec pp. 1-140. 

* Thomson, The System of Animate Nature, \, 128. (Quotations are by 
courtesy of Messrs. IVillinms and Norgate, London, and of Henry Holt and 
Company, New York.) 
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C. Movement and Irritability 

A. SIMILAR conflict of opinion is noticeable in the explanations 
of organic behavior. The capability of the organism of respond- 
ing to alteration in the external vital conditions by changes in 
the vital processes may be given the very general name of 
irritability,^ In so far as irritability is mere response to environ- 
ment, it is a universal property of living substance, but it is not 
necessarily confined to living substance.^ Hr. Jagadjs Chunder 
Bose has studied the response of a great variety of objects 
measured by the deflection of the needle of a galvanometer; he 
has experimented on metals, plants, and organic tissues, includ- 
ing nerves. He thinks he has been able to show that all forms, 
both organic and inorganic, obey the same laws, — are subject 
to fatigue, show an ascending response to repeated stimuli, are 
affected by poisons, — and that these effects persist in the in- 
organic. For instance, a bit of tin wire stimulated by oxalic 
acid, then washed and scrubbed with emery paper, still failed to 
show the characteristic response which a normal bit of tin wire 
displayed.® ''Thus living response in all its diverse manifesta- 
tions is found to be only a repetition of responses seen in the in- 
organic. There is in it no element of mystery or caprice, such as 
we must admit to be applied in tlie assumption of a hyper- 
mechanical vital force, acting in contradiction or defiance of 

* Max Verworn, IrritahtlUy, p. SO. 

* Ibid., p. 1. 

* Bose, ^Com’paratite EUctro-Vhysidlogy, 1007, pp. 0, C82-693: Ttespoiue in 
the Living and Non-Living, 1003, pp. 140-247. 
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those physical laws that govern the world of matter. Nowhere 
in the entire range of these response-phenomena — inclusive 
as that is of metals, plants, and animals — do we detect any 
breach of continuity.*’ ^ 

“In this demonstration of continuity, then, it has been foimd 
that the dividing frontiers between Physics, Physiology, and 
Psychology have disappeared.” ^ 

Verwom, while not holding that the problem is solved, be- 
lieves that a beginning has been made and that organic irrita- 
bility, both excitation and depression, can be referred to changes 
in metabolism connected with that of oxygen and can be ex- 
pressed in physico-chemical terms. Since response takes the 
form of movement, Verwom goes to great lengths to show that 
contraction of the muscles and amceboid movement are due 
to physico-chemical causes. These movements in the lower 
organisms take the form of what are called tropisms. Let us 
examine some of these mechanistic attempts to .account for 
movements. 

One of the most interesting studies is that of Dr. Asa A. 
Sehaeffer, who concludes, after the examination of an immense 
amount of evidenee, that amoeboid movement is connected 
mth ‘‘the surface energy in the interfaces in the colloidal sys- 
tem, and that the control of the streaming process will be in 
part solved when the mechanics of streaming are understood. 
But, although a complete mechanical account is not yet given, 
yet c^eriments show that a large number of representative 
organisms — nmeebre, worms, the lan-o: of many species, man, 
and perhaps horses and dogs — if moving spontaneously, not 
under the influence of any specific stimulus, move in orderly. 
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spiral paths. “This mechanism, being automatic, absolutely 
controls the direction of the path so long as outside interferences 
permit; but when sensory stimulation occurs, or when changes 
in temperature, etc., occur, the mechanism is no longer able to 
operate automatically or smoothly. The direction of the path 
then depends upon the nature and direction from which stimu- 
lation was received, and upon the degree and direction of 
change of temperature, etc. 

“The importance of this conception of movement lies in the 
fact that it enables us to look at a large mass of otherwise un- 
related data from a single point of view. Secondly, it permits of 
a mathematical treatment of the whole subject of movement in 
organisms. And third, it replaces a teleological explanation of 
spiral movement in unicellulars, swarm spores, rotifers, etc., 
with a purely mechanistic ejqjlanation.” ^ 

The study of movement in organisms has shown that they ex- 
hibit certain ways of reacting under observed conditions which 
are often as fixed and unchangeable as the reactions of chemical 
substances. These reactions, tropisms, are very diverse. Thus 
the stem of a plant grows toward the light, positive heliotropism; 
the roots toward the earth, geotropism. “Certain organisms 
have a tendency to bring their bodies as much as possible on 
all sides in contact with solid bodies; thus the butterfly 
pyra, which is a fast runner, will come to rest under a glass 
plate when the plate is put high enough above the ground so 
that it touches the back of the butterfly. The animals which 
live under stones or underground or in caves are as a rule both 
negatively heliotropic and positively stereotropic. Their tro- 
pisms predestine or force them into the life they lead.*’® 

Many organisms change their direction in response to chem- 
ical stimuli, chemotropism. Thus Pfeffer found that the sperm- 

* Schaeffer, op. cit., p. 141. 

* Jacques Ixjeb, The Organism as a Whole, 1016, p S83 
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atozoa of ferns, when moving in a straight line in water, will 
deviate if near an archegonium; they will turn and enter the 
egg. Moreover, 0.01% of malic acid in a capillary tube will 
attract these spermatozoa.* 

In some organisms heliotropism is very interesting. Loeb 
found that plant-lice from rose-bushes, if put in a test-tube, 
move to the end of the tube nearest the source of light. If the 
tube is turned through 180°, the lice leave their position and 
again move toward the source of the illumination. A still more 
interesting example is given by the caterpillar of Porthesia 
chrysorrhoea. The eggs of this species are deposited on the stems 
of shrubs; the larvae, when hatched, crawl up the stems toward 
the light and find food on the leaves at the extremities of the 
branches. These larvae, when hungry, if put into a tube with 
their favorite food at the end removed from the source of light, 
always go toward the light. After feeding at the top end of the 
branches the larvae turn and go down, thus finding more food. 
If larvae which have fed be put into tubes under similar condi- 
tions, they exhibit no heliotropism. Loeb’s explanation of such 
facts is that heliotropic organisms have a specific chemical con- 
stitution of such a nature that light, by a photo-chemical process 
which increases oxidation, makes them seek the source of light. 
Since these organisms are symmetrical, light that strikes one 
side will increase the chemical activity on that side and make 
them turn tow’ard the source. This chemical constitution of 
organisms can be changed by chemical agencies and by food. 
Thus, when hungry, the larvse of Chrysorrhoea turn toward light 
and move toward it, but after they have fed chemical changes 
occur and they no longer do this. Heliotropic animals are thus 
photometric machines. An extension of this kind of explanation 
is regarded as sufficient to explain all instinctive movement; 
and, I suppose, a further extension of the theory, by postulating 
‘ Locb, The Organism as a Whole, p. 02. 
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a complex combination of instincts, would be held to explain all 
behavior.' 

The following observations are believed to show that instincts 
are like tropfsms. A male butterfly will deviate from its flight 
and light on a wooden box in which is a female of its own spe- 
cies.2 The arms of a male frog in the spawning season develop 
a powerful positive stereotropism, so that the frog will grasp a 
piece of wood or other object as well as the female. “ The act 
of seeking the female as well as that of cohabitation are in many 
cases combinations of chemotropism and stereotropism. The 
development of these tropisms depends upon the presence of 
certain specific substances in the body, a fact emphasized al- 
ready in the case of heliotropism. In case of the development 
of the segmental stereotropism of the male frog at the time of 
spawning it has been shown that it depends on an internal 
secretion from the testes.” ^ 

Even in the higher animals the ej^eriments of Cannon ^ have 
shown that chemical substances, such as adrenalin, have great 
importance in the reactions connected with the ejqpression of 
fear; emotions in man, then, **may be determined by specific 
substances which also determine the tropistic reaction.” ® So 
that, “aside from heliotropism, chemotropism as well as stereo- 
tropism play the most essential rdle in the so-called instinctive 
actions of animals.” ® 

The experiments of Steinach show what an extraordinary 
influence the secretions of some glands have on instinctive be- 
havior, and suggest the possibility of a physico-chemical expla- 
nation of instinct.’ 

» Loeb, The Mechanuiic Conception ofUfe, 2912, ch. ii, “The Significance 
of Tropisms for Psychology The Organism as a Whole, ch. x, “Animal In- 
stincts and Tropisms.” 

* Loeb, The Organism as a Whole, p. S83. Iota., p. 284. 

« IValter B. Cannon, Bodily Changes in Pain. Hunger, Fear, and Page, 1915. 

‘ Loeb. The Organism as a Whole, pp. 284-285. 

« Ibid., p. 283. ' P- *85. 
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“Bouin and Ancel had already suggested that the sexual 
glands of mammals have two independent constituents, the sex- 
ual cells and the interstitial tissue; and that the latter tissue is 
responsible for the development of the secondary sexual charac- 
ter. This has been proved definitely by Steinach,* who showed 
that when young rats are castrated certain secondary sexnal 
characters are not fully developed. The seminal vesicles and the 
prostate remain rudimentary and the penis develops incom- 
pletely. Such animals when adult recognize the female and 
seem to follow it, but do not persist in their attention and 
neither erection nor cohabitation occnrs. When, however, the 
testes are retransplanted into the muscles of the castrated young 
animal (so that they are no longer connected with their nerves) 
seminal vesicles, prostate, and penis develop normally, and 
these animals show normal sexual ardour and cohabitate with a 
female although the female cannot become pregnant since the 
males cannot ejaculate any sperm. When the retransplanted 
testes were examined it was found that all the sperm cells had 
perished, only the interstitial tissue of the testes remaining. 
It was, therefore, proved that the development of the seminal 
vesicles, the prostate, the penis, and the normal sexual instincts 
and activities depends upon the internal secretions from this 
interstitial tissue and not upon the sex cells proper. This 
agrees with Hie conclusions at which Bouin and Ancel had 
arrived by ligaturing the vasa deferentia of male animals. 

Stcinach in another series of experiments castrated young 
male rats and transplanted into them the ovaries of young 
females. These ovaries did not disintegrate, tlie eggs remaining, 
and eorpora lutea were formed. In such feminized individuals 
the seminal vesieles, prostate, and penis did not reach their 
normal development, and it was thereby proved Uiat the inter- 

• Lcx-l, rctiriliCTe to "Slcmtich.E.,Zrt}lnilU./. J’/wM., 1010, xxiv., SSU 
tl. gtt. Phj3\6l., 101?, exHv., 7?.” 
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nal secretions from the ovary do not promote the growth of the 
secondary sexual male characters. On the contrary, Steinach 
was able to show that the growth of the penis was directly in- 
hibited by the ovary, since in the feminized males this organ 
remained smaller than in the merely castrated animals. On the 
other hand the infantile uterus and tube when transplanted into 
the young male with the ovaries grow in a normal way, and 
Steinach thinks that pregnancy in such feminized males is pos- 
sible if sperm be injected into the uterus. In some regards the 
feminized males showed the morphological habitus of females. 
Soon after the transplantation of ovaries into a castrated male 
the nipples of its mammary glands begin to grow to the large 
size which they have in the female and by which the two sexes 
can easily be discriminated. In addition the stronger longitu- 
dinal growth of the body in the male does not occur in the femi- 
nized specimens, the body growth becomes that of a female; and 
likewise the fat and hair of the feminized male resemble that of 
a real female. 

** While the castrated males show an interest in the females, 
the feminized males are absolutely indifferent to females and 
behave like them when put together with normal males; and, 
what is more interesting, they are treated by normal males like 
normal females. The sexual instincts have, therefore, also been 
reversed in the feminized males by the substitution of ovaries 
for testes. 

“The inhibition of the growth of the penis by the ovary is of 
importance; it supports the idea already caressed that in her- 
maphrodites this inhibition of the growth of the secondary 
organs of the other sex is only feeble or does not exist at all. 

“We may finally ask whether there is any connection between 
the cytological basis of sex determination by special sex chromo- 
somes and the physiological basis of sex determination by 
specific substances or internal secretions. It is possible that the 



248 


THE PHILOSOPHY OF CHARACTER 


sex chromosomes determine or favour, in a way as yet unknown, 
the formation of the specific internal secretion discussed in the 
second part of this chapter. In this way all the facts of sex 
determination might be harmonized, and it may become clear 
that when it is possible to modify secretions by outside condi- 
tions or to feed the body with certain as yet unknown specific 
substances the influence of the sex chromosomes upon the 
determination of sex may be overcome.” ' 

The interest of these experiments from our present point of 
view consists, of course, in the fact that instincts and emotions 
are apparently changed by chemical substances, by hormones 
secreted by the tissues of certain glands. "While not proving that 
emotion and instinct are wholly physico-chemical, they would 
tend to show the enormous influence of such ’substances in 
determining conduct and giving at least form to the emotions.’ 

Another mode of behavior exhibited by instincts in some 
animals is of great interest, — the homing instinct. Thus bees 
fly to considerable distances in search of food and, when laden, 
find their way back to the hive. Carrier-pigeons show a like 
ability, and many similar stories are told of dogs and cats and 
other animals. According to Bethe, bees fly from the hive be- 
cause when unladen they are negatively tropic to it, and they 
return to the hive when laden because they then become posi- 
tively tropic to it. Some kind of force which is quite unknown 
to us compels them to return to the position in space from which 
they set out. This force may be a sort of radiant energy. 
cannot suppose that bees know their way by vision, as a man 
would; for even if the hive is hidden they return with little 
trouble, and if it is moved they return to the spot where it was. 
Nor docs it seem possible that Uiey are guided by the sense of 


1 Oremism a, a Whole, pp. 225-2S8. (Bi- courtesy of G. P. 

Putnam I Sons, New '\ork and London.) 

^ * Louis Berman {The Glands rr^ndaiing Personaliii/, 1921) turns this truth 
into an absurdity. 
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smell. Such is a condensation of the summary of Bethels 
theory given by Dr. McDougall.^ Of course an explanation like 
this seems strained and unreal. To Dr. McDougall’s criticism 
we shall refer later. 

The theory we have been surveying apparently holds that all 
organic movements may ultimately be reduced to tropisms, but 
there are other aspects of organic response which make some 
mechanists describe the process in other ways. ‘'If the reader, 
comfortably seated, will cross his right knee over the other and 
sharply tap the tendon below the right knee-cap, his right foot 
will jerk forward owing to the contrjmtion of the large muscles 
of the front of the thigh. That is a very simple reflex action.” * 
That such reflex actions account for many facts of animal move- 
ments there is no doubt; thus walking is the combination of 
reflexes into a chain-reflex, the result of one reflex serving as tlie 
stimulus for another. Moreover, in some cases the reflex may be 
brought about by a different stimulus from the ordinary one. 
Such a “conditioned-reflex” was studied by Pavlov. A dog, if 
a savory morsel is shown to him, will secrete saliva. Tlus is a 
pure reflex. If a bell is sounded many times when the food is 
shown, and finally if it is sounded without the sight of food, 
the dog will again secrete saliva. Now let us take the classical 
case of an ass that is equally hungry and thirsty and is placed 
precisely halfway between some hay and a pool of water. ill 
he starve and suffer thirst until he dies? Here we have two 
tendencies to reflexes, or to instinctive action, which inhibit 
each other; delayed action would result; if the animal were con- 
scious, he would be deliberating. 

Now, if we want a complete mechanistic theorj* of move- 

* ^Y^lllam McDougall, Outline of PtyfhtAo^j, 192.?, pp. 8I-S2. Cf 
BcUjc, “RUrfen wir iJcn Ameivji u. Bienen pvch**^*'*^ Qualltlllcn nisclirri- 
ben/* ia ArchtefSr die Gesammle Phj/sioloffte* \oI. Ixx (1898). 

* McDougall, Outline, p. 51. (Quotations arc by courtesy of Ciarles 
Scribner’s Sons, "Sevr York.) 
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ments, we might say with Loeb, as I understand him, that tro- 
pism is the typical elementary form; a typical reflex is a tropism 
which by long selection has become a specific reaction to a given 
kind of stimulus, and a combination of these segmental reac- 
tions, reflexes, and tropisms is instinctive behavior; a combi- 
nation of chain, of conditioned, and of delayed reflexes and tro- 
pisms is all animal behavior; tropism is, however, the essential 
element from which the other aspects evolve. Others would say, 
with Verwom, that the typical elementary form of response is 
not a tropism, as ordinarily imderstood, not reflex, but diffuse, 
random movement, which has physico-chemical causes and 
which results from either a change in the internal conditions of 
the organism or from a change in the external conditions; these 
random movements, again, by a long process of selection become 
tropisms, reflexes, chain-reflexes, conditioned and delayed re- 
flexes, all organic response; consciousness, if present at all, is a 
mere spectator. 

That any such mechanistic explanation is inadequate is held 
by a host of biologists and psychologists; for example, by Hr. 
H. S. Jennings, Dr. Hans Driesch, Professor C. Lloyd Morgan, 
Hobhouse, Mr. J. Arthur Thomson, and Dr. William 
McDougall.^ Their reasons for disputing the mechanical inter- 
pretation rest on the belief that organisms behave differently 
from the inorganic, that they exhibit purposive behavior. AH 
these authors hold that a more or less definite objective criterion 
may be formulated that gives a rule for determining what is 
purposive beha\'ior as opposed to what is mechanical sequence 
of movements. Dr. McDougall has best done this: 


study of the Behavior of Loxcer Organisms, 
1001; Dricsch. The Science and Philosophy of the Organism. 2 vols., 1907-1003; 

L'r/ynmcr. 1012; Hobhouse, Dcrelopment and Purpose. 
1»15; Thomson. The System of Animate Nature. 
1020; McDougall. Body and Mind, 6Ui ed., 1020, and Outline qf Psychology, 
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1. Reflexes lack spontaneity, but purposive action displays it. 

2. Reflexes lack persistency, since they cease when the stim- 

ulus ceases; but purposive action continues under these 
circumstances 

3. The reflex is fixed, the same reaction occurs on the repe- 

tition of the same stimulus; but purposive action shows 
variations in response to the same stimulus. 

4. Reflexes do not apparently exhibit the phenomenon of seek- 

ing a goal, but this is the very essence of purposive 
action. 

5. Reflexes do not anticipate the coming situation; but, again, 

puipose is always preparation for something that is to 
follow. 

6. Reflexes are not improved by repetition; but purposive 

action, if often repeated, is more easily performed. 

7. Reflexes are always the reaction of a part of the organism, 

but purposive action is the action of the whole organism.^ 

The criterion of animal behavior, then, is purposive action, 
which is made up of these seven elements. For the moment let 
us not discuss this criterion, but let us see how it is applied. 

To Dr. Herbert S. Jennings is due mucli of the modem work 
on the behavior of lower organisms which was foreshadowed by 
that of many naturalists and by IVI. Alfred Binet’s Psychic Life 
of Micro-organisms (1889). The observ'ations of Dr. Jennings 
are held to support the thcorj’^ that even in the ver^’ lowest 
forms of life a certain kind of conscious, purposive activity must 
be postulated. I liavc taken the account of his experiments from 
Dr. hIcDougall, not because Dr. Jennings’s omi work <locs not 
dcseri’cto be rend by all n ho arc interested, — on the conlrarj*, 
it is fascinating and instructive, — hut because Dr. l^rcDougall 
gives an excellent summary* and because tlic quotations \rifl 

> McDousall, pj> 53-5C 
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show that the general results have liis additional weighty 
support. 

“Of such animals {Protozoa) the humblest and simplest is the 
Am(eha. Yet here is a condensed chapter from the lives of two 
such creatures.^ These unicellular specks of protoplasm creep 
over solid surfaces submerged in fresh water. A larger specimen, 
C, eomes in contact with a smaller one, B . C thereupon changes 
the direction of its locomotion and sends out two long protuber- 
ances which begin to enclose B, as B continues on its path. This 
process continues until C completely encloses B, together with a 
quantity of water. C then stops and changes its direction, 
carrying B within it in a quiescent condition. After a brief 
period, the quiescent B bestirs itself and begins to emerge from 
C, sending protuberances out through a small canal left open in 
the substance of the enclosing C. Thereupon C reverses its 
movement and again completely encloses B, and again moves 
off in the opposite direction, carrying B within. Again B, by a 
few rapid movements, escapes from the ‘posterior end* of its 
captor C, and becomes completely free and separated from C by 
a clear interval. Again C reverses, overtakes B, again engulfs it, 
and starts away in a new direction. B then seems resigned to its 
fate ; it remains contracted to a spherical mass within C for some 
five minutes. But, after that time, B again bestirs itself, forces 
its way through the containing wall of C*s substance, and finally 
escapes. 

It is clear that this series of movements resembles behavior, 
a series of purposive actions, far more closely than a series of 
tropisms. At any rate, the tropic theory is very far from having 
an adequate explanation to offer. 

Even more suggestive of behavior or purposive action arc 
the following reactions of Stentor, a slender vaselike creature. 
It consists of a single cell, but lias a more differentiated structure 
* McDougall refers to page 17 of Jennings’s lUhaxnor of Lmccr Ors/anisnts, 
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than most other Protozoa. The apex of its conical body is com- 
monly attached to some solid surface; the base of the cone is sur- 
rounded with cilia, whose movements drive a current of water 
into a soft-walled depression, which is the mouth. This creature 
was bombarded with a stream of innutritious particles by Jen- 
nings, who describes the following series of reactions ; (1) Stentor 
sweeps the particles into its 'mouth' for a short time; (2) it 
bends to one side, repeating this movement several times at 
short intervals; (8) it reverses the action of the cilia about its 
‘mouth,’ so that the particles, instead of being ingested, are 
driven away; (4) after repeating this reversal two or three 
times, it contracts its whole body toward its base of attach- 
ment; (5) if, after several repetitions of this withdrawal, 
Stentor still encounters the stream of particles on extending 
itself, it makes a more violent contraction of its n’hole body, 
which results in its detachment from its fixed base; it then 
swims away and takes up a new position, again attaching 
itself to some solid surface. This sequence of reactions to the 
unvarying stimulus seems to exhibit in a rudimentary way all 
the marks of behavior, . . . 

“We might with advantage dwell upon hundreds of examples 
of behavior among very simple animals. But 1 will cite only one 
more from the quite lowly region of the scale of life, a well- 
known bit of behavior of the common earthworm. It has long 
been common knowledge that an earthworm, when about to 
draw a leaf into its burrow, will seize it by the narrower end. 
Experiment on this cue with pieces of paper of various shapes 
has shown that an earthworm, whose sense-organs and nerv'ous 
system are very simple, will explore the piece of paper which it 
is about to draw into its burrow, and will generally seize it by 
the most suitable comer for its purpose. Thus, if the paper be a 
triangle, having one angle distinctly more acute than the otlicr 
two, it will seize the paper at the apex of this angle, which 
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obviously is tbe one that any intelligent being would choose, if 
its purpose was to drag the paper into a narrow round burrow. 

“I confess that this behavior is staggering. It certainly can- 
not be explained as either a tropism or a conditioned reflex. In 
some sense the animal appreciates by successive touches the 
shape of the paper, or at least the nature of its angles; and in 
some sense it compares these, and chooses the one most suitable 
to its purpose. The behavior seems to imply and express a com- 
parative judgment, as clearly as when I choose a shoe to fit my 
foot. We shall see that other animals a little higher in the scale 
behave in a variety of ways which seem to imply such judg- 
ment.” ^ 

Let us now return to the homing instinct to which we have 
referred, and to Bethe’s mechanistic explanation of it. Dr, Mc- 
Dougall holds that such an instinct cannot be explained in 
mechanical terms. It has been observed that wasps, when first 
leaving their nests, spend some days or weeks in walking and fly- 
ing about in a limited area; when they find food they immedi- 
ately return to the nests. By degrees they go farther and farther 
away in search of food. It is by a gradual process, then, that the 
wasps are enabled to find their way back from long distances. 
This looks as if we were compelled to believe that in some sense 
the wasp constructs and comes with her a map or plan of the 
locality:^ 2 In the case of bees, if the hive is moved the bees 
return to it with difficulty; and they do not return to the hive 
after dark. 

“S. But far more conclusive is the following observation: 
Bees dwelling in hives wliich adjoined an arid district naturally 
foraged much in the fertile region on one side of the hives, and 
little or not at all in the arid region on the other side. It was 
found that, while bees carried to any point within the two-mile 
limit in the fertile zone did not fail to return, of those carried to 
* McDougall, pp. fit-CO, * Ibid., p. 80. 
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similar distances in the unexplored arid zone many failed to 

return. . . . 

“6. In New England, wild-bee hunting is a sport ardently 
pursued by some experts, whose method of locating the hives is 
very instructive in the present connection. The hunter captures 
a bee, and, having marked her with a spot of paint, puts her into 
a small box; where she feeds on S3U‘up. When the bee has taken 
her fill she is released and, having (like the wasps) flown round 
a little, disappears in the distance; and the hunter sits down 
beside the box confidently awaiting her return. He is seldom 
disappointed. Under favorable conditions the bee usually re- 
turns (identified by her paint-spot) accompanied by others; and 
these also fill themselves with syrup and depart to the hive, 
to return again and again until the syrup is all harvested. . . » 
Here, then, is a new difficulty for the tropic theory. It must 
assume that yet another form of unknown energy radiates from 
the syrup, and that toward this the bees are positively tropic 
when they are unladen, . . . 

*‘8. The experiments of Lubbock and others on bees (some 
of which I have repeated on social wasps with similar results) 
show clearly that bees are guided by vision; for, when the ap- 
pearance of the objects about the hive is altered in form or 
color, the return of the bees to the hive is no longer so unerring 
as it normally is. 

The difficulties of applying the tropic theory to the case 
of the solitary wasps returning to their nests must, one might 
suppose, make even the most dclcmuncd bchnviorist pause a 
moment to think. The theory would ha\c to assume (1) that 
each wasp deposits in the nest she makes a source of radiant 
energy peculiar to herself (for hundreds of wasps sometimes 
ha%’e llieir nests witliin asmal! space over which they all wander 
freely); (2) that the wasp Is negatively tropic lo tins fonn of 
cnergj' so long as slic lias no prey; (3) that tlic possession of the 
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prey reverses the sign of her tropism; (4) which is again reversed 
as soon as the prey is deposited with the egg in the nest. Truly, 
the behavior of the behaviorists lends some color to their 
theory; for it might well be maintained that the ‘tropic’ theory 
of the ‘homing’ of insects is the product, not of thought, but of 
the play of language mechanisms only.” ' 

The natural explanation, according to Dr. McDougall, is that 
there is a tendency to return to the hive and that intelligence 
makes possible the fulfilment of this impulse. Instinct and intel- 
ligence go hand in hand : “ Intelligence here serves Instinct, and its 
service is essential; without it Instinct would he of no avail** ^ 

Dr. McDougall clinches his argument by some additional 
examples: 

“Let us glance now very rapidly at some other actions of the 
wasps. Of all the solitary wasps Ammophila has been raised to 
the highest pinnacle of fame, owing to Fabre’s fascinating de- 
scription of her behavior and Professor Bergson’s alluring inter- 
pretation of it. 

“Fabre has described how this wasp, which preys upon cater- 
pillars, seizes her prey and, with marvellous precision, plunges 
her sting into the principal nerve ganglia, and thus paralyzes 
without killing her victim; how she then drags it to her nest and 
deposits her egg upon it, leaving it as a supply of fresh (because 
living) meat for the grub which will hatch from the egg. It is 
implied by both these eminent authors that, if the caterpillar 
were killed instead of being merely paralyzed, it would be useless 
to tlic grub, and that the whole cycle of instinctive activity 
would therefore fail to attain its natural goal. 

“Fabre would have us see in this behavior the direct interven- 
tion of the finger of God. Bergson likens the powers displayed 
by tlic wasp to the skill of Uie surgeon, combined witli the in- 
sight of the physiologist and tlie knowledge of the comparative 
• McDougall, Ou/h'nc, pp. 83-84. s p. 80. 
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anatomist; and he would explain this remarkable action by 
ascribing to the wasp an instinctive sympathy with the victim 
which teaches her just where the caterpillar is most vulnerable. 

“It seems to me that both of these eminent authors, in their 
enthusiastic admiration for the action of the wasp, have neg- 
lected to contemplate the action from the point of view of the 
caterpillar. However that may be, further study of this behav- 
ior has shown that neither Fabre’s description nor Bergson’s 
interpretation was strictly scientific; that the former was biassed 
by a theological conviction and the latter by a philosophical 
theory. For Mr. and Mrs. Peckham have observed and de- 
scribed this behavior of Ammophila with minute care and admi- 
rable impartiality.’ Their description shows clearly, (1) that the 
wasp does not always sting her prey precisely in the ganglia, but 
rather that, standing over her prey, she plunges in her sting at 
the joints between the segments where the cuticle is least 
resistant, and on the under side, where the sting most naturally 
comes in contact with the caterpillar (given the position of the 
wasp standing over her prey) ; and that she repeats the sting 
a variable number of times, in a somewhat irregular and vari- 
able series of spots; (2) that the caterpillar sometimes is not 
merely paralyzed, but killed; and in other instances is neither 
killed nor lastingly paralyzed, and that in either case the grub 
tlmives upon its flesh, with seeming indifference to its putridity 
or its writhings. 

“The Peckliams’ account is valuable also as refuting the 
theory of the chain-reflex. If Fabrc’s description were accurate 
for all cases, if the wasp always held and stung the caterpillars 
in e.xactly the same way, witli the same sequence of movements, 
it would be plausible to interpret tins scries of movements ns a 
series of chain-reflexes. But if (ns the Peckliams’ account shows 
to be the case) different individuals and the same wasps on suc- 

1 Dr. McDougall refers to page 25 of their n’aipi. Social and Solitary, lOOS. 
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cessive occasions master the caterpillars by movements which 
are different in their sequence and direction on each occasion, 
the theory of the chain-reflex must appear less plausible; tor this 
theory presupposes just such machinelike precision, regularity, 
and constancy of movements as Fabre has described. 

“Consider another instance in which the Peckhams have 
supplemented the description of Fabre, with disconcerting re- 
sults for him, for M. Bergson, and for the chain-reflex theorists. 

“Fabre has described how the wasp of a certain species, on 
bringing her prey near the nest in the ground which she has pre- 
pared, invariably lays it down near the entrance, enters the hole 
without it, and after a few moments emerges to seize her prey 
again, and drags it into the nest. On one occasion Fabre made 
the following experiment: As soon as the wasp had entered her 
nest, leaving her prey near the entrance, he removed the prey a 
short distance from the hole. The wasp came out, searched for 
her prey, and, having found it, dragged it once more to the 
mouth of her burrow, and again entered, leaving it at the mercy 
of the observer. Again he removed it to a little distance. Again 
the wasp emerged, sought and found her prey, and left it close 
to the entrance, while she performed the instinctive ritual of 
entering the nest * empty-handed.* And this was repeated many 
times; until the patience even of Fabre was exhausted, and the 
wasp had her way. Oh, wonderful and inscrutable instinct! 
How radically different from and incompatible with all intelli- 
gent action! Shall we call it, with Fabre, the working of the 
finger of God; or, with the mechanists, an illustration of the 
chain-reflex principle? Or shall we, with Bergson, see in it an 
example of the complete divorce in the insects of Instinct from 
Intelligence? But wait! the facts are not all in. 

“The Peckli.aras repeated tlie experiment with a wasp of the 
same species. At first the result was tlie same. But tlie observ- 
ers persevered again and again; and, after many repetitions of 
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the comedy, the wasp at last omitted the ‘ritualistic’ act, 
dragged her prey to the opening and, without laying it down, 
drew it into the nest. Oh, admirable co-operation of Intelligence 
with Instinct! After so many repetitions of the unintelligent 
instinctive routine, a little spark of Intelligence at last stirs, 
breaks through, and gives to Instinct just that help without 
which Instinct so often would fail. . . . 

“One more example from the repertoire of the admirable 
Ammophila. This wasp makes her nest at the bottom of a slop- 
ing burrow dug in the earth. When she has deposited in it her 
egg and the necessary caterpillar (dead or alive, paralyzed or 
writhing), she proceeds to fill up the hole by tearing down loose 
earth from the walls and raking particles from the surroimding 
surface of the ground. When she has thus filled the hole flush 
with the surface, she smooths it off neatly, so that neither moimd 
nor hollow remains, stamping down the loose earth. On one 
occasion the Peckhams observed the following behavior: .Ammo- 
phila had filled her hole, and the operation, the last of the cycle 
of activities, seemed to be nearly completed. She seized in her 
jaws a tiny pebble and with it pounded down the loose earth 
filling the mouth of the hole, repeating her strokes many times. 
Oh, wonderful Ammophila! What shall Fabre, or Bergson, or 
the mechanists say of this most irregular behavior, so upsetting 
to every theory — except the common-sense theory that In- 
stinct and Intelligence co-operate most intimately and that, 
while the wasp has much Instinct, she has also some Intelli- 
gence. Here is Ammophila using a tool! A mode of behavior 
commonly regarded as the exclusive prerogative of man, and 
sometimes proposed as the defining mark of his species.” ’ 

I suppose that Dr. McDougall’s theory of behavior might be 
stated something like this: The simplest organisms show the 
elements of purposive behavior even in tlieir approximately 
* SfcDougall, Outline, pp 87-01. 
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random movements. By natural processes these undeveloped 
forms of behavior develop into instincts, which are innate tend- 
encies to act; and through intelligence these innate tendencies 
are made to serve the purpose of the individual. If the word 
“Enteleehy” be substituted for intelligence, this description is 
not far removed from that of Dr. Driesch.’ Moreover, if this 
guiding principle observed in all animal behavior is merely 
something not mechanistic, is akin to our conscious processes 
but is not necessarily “soul,” then it is very similar to the pic- 
ture drawn by Mr. C. Lloyd Morgan, who holds that mechanism 
exists but that in the organism teleology acts on mechanism.* 
With this view, I suppose, Mr. J. Arthur Thomson, Mr. Hob- 
house, and in a certain sense Mr. Alexander would all agree.* 
Sir Charles S. Sherrington expresses the belief that the further 
application of physics and chemistry will furnish a key to many 
processes in the living body, such as muscular contraction, cir- 
culation of the blood, respiration, and the nature of the nervous 
impulse. But he admits that we are at a loss to understand the 
development of the individual from the egg, the predetermined 
term of natural existence, and how a divided nerve grows from 
its point of severance perhaps to some far-distant muscle, where 
it pierces the covering membrane and re-forms with the muscle 
its characteristic pattern. When we come to the relation of 
mind to brain, advance in science does not enbghten us; never- 
theless, the human organism is in some way a whole. Can we 
suppose a unified entity which is part mechanism and part not? * 

* Dricsch, The Science and Philosophy of the Organism, 1008, pp. 52-122. 

' Morson, Instinct and Experience, 1012, especially p. 280. Ct. his Emer- 
gent Evolution (Gifford lecture, 1022). 

* Thomson, The System oj Animate Nature, 1020; L. T. Hobhouse, Develop- 
ment and Purpose, 1013, and Mind in Evolution, 1015; S. Alexander, Space, 
Time, and Deity, 1020.. Sec also E. S. Russell, “Psychobiology,” Arlstolclion 
Society, Proceedings, 1022-1023, pp. 141-150. 

* Sherrington. “Some rtspects of Animal Mechanism," British Associa- 
tion, Ileport, 1022 (the presidential address). 
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Of the idealist, or panpsychic, account of animal motion I 
wish at present to say nothing, but to it we shall return. How- 
ever^ a few words on the objective criterion of purposive behav- 
ior are necessary, and a brief comment on Hr. McDougalFs 
statement that the behavior of animals, including man, is 
impossible on a mechanistic assumption will not be out of 
place. 

For purposes of illustration let us take an example mentioned 
by Hr. McDougall. “The mechanist may be disposed to chal- 
lenge also my statement that the reflex process does not exhibit 
variation of character and direction. He may point to the much 
celebrated instance of the brainless frog which, if a bit of 
blotting-paper soaked in vinegar is placed on one flank, will wipe 
it away with the hind foot of the same side, and which, if that 
hind foot is forcibly restrained, will wipe it away with the hind 
foot of the other side. In face of this instance (and of similar 
instances) we must admit that we cannot interpret the facts 
confidently. But there are two alternative interpretations, 
either of which is consistent with the distinction between reflex 
and purposive action which I have drawn. First, it may be that 
this is a true reflex action, mechanically explicable; that is to 
say, it may be that the resisted contractions of the leg, first 
excited reflexly by the stimulus, give rise to additional stimuli 
which provoke reflexly the movements of the other leg, or de- 
termine the excitement from the irritated spot to flow over to 
the other leg. If this is the true interpretation of this move- 
ment, it remains an interesting example of complicated reflex 
action. Secondly, it may be that the action is purposive in a 
lowly sense. Wlien we deal with animals so low in the scale of 
life as frogs, we cannot argue safelyfrom their anatomy to their 
functions. The brain of the frog is but ver>' little developed; 
and a little lower in the scale we find animals which exlubit 
behavior in spite of having no brains, as we shall presently see. 



262 


THE PHILOSOPHY OP CHARACTER 

It may be, then, that at the level of organization of the frog, 
the brain is not essential to purposive action — as it seems to 
be in animals higher in the scale of life.” ‘ 

Here we have apparently an example of purposive action 
which may be interpreted, even according to Dr. McDougall, as 
a reflex. It may also be described as purpose. If it is conscious 
purpose, then spinal ganglia must in some cases be conscious, 
and so also must single nerve-cells; and, if one accepts the view 
that single cells are evolved from the inorganic, it is difficult to 
maintain that purposive action does not belong in the inorganic 
world too. 

If this reflex is not purposive, why may not all apparently 
purposive action be of this kind? Why may not purposive ac- 
tion in ourselves be this kind of a reflex, but more complicated? 
And why may not consciousness be a mere spectator and the 
efficacy of purpose mere illusion? Here is just the point at 
issue. By analogy we attribute to actions in the external world 
consciousness and purpose when we think they are analogous to 
what W'e observe in ourselves. If we think that purpose acts m 
ourselves, then we attribute purpose to the world. But the 
whole affair may conceivably be stated as mere mechanism. 
Purpose as an objective criterion of the action of mind involves 
the assumption that purpose is active in us. How can we show 
that purpose is thus active? Of course my answer is that we can 
conceive of no activity other than purpose; but tliis rests on 
philosophical, not on strictly scientific, reasoning. All we can 
say is that, if purpose acts in us, it probably acts in animals. 
But if we deny that purpose acts in us. then it is conceivable, on 
the scientific assumption of matter independent of mind, that 
all action is mechanical. Purposive or intelligent action docs 
not furnish an objective criterion of the action of mind unless 
' MtDougiJI. Outline, pp CS-SG. 
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it has been previously shown that purpose is active in the 
world. 

Let us return to our example of the homing of bees. There is 
no doubt that Dr. McDougall overthrows the specific mechan- 
istic explanation of Bethe, and it is certain that his examples of 
the instinctive action of bees and wasps show that they ex- 
hibit the same kind of conduct which we observe in ourselves 
and call intelligent action. I think also there is no doubt that 
his analysis of instinct is in the main correct. I should also 
agree that conduct cannot be explained without introduction 
of the concept of purpose. I believe, however, that the neces- 
sity for the introduction of this concept rests on a criticism of 
the mechanistic theory and its application to empirical facts. 
Therefore, admitting the general scientific assumption, I think 
it is ideally possible to explain intelligent action in physico- 
chemical terms. For example, it is possible to say that wasps, 
when they first emerge from their nests, have a definite physical 
constitution. Gradually, as they walk and fly about the nests, 
rays of light and other physical stimuli alter this physical con- 
stitution until there is stored up in their organization a new 
physical substance which causes them to react differently to 
their surroundings than they did before they had had any ex- 
perience. This new physical substance gives them the power of 
finding their way back to the hives by means of a series of chain- 
reflexes, and exhibits behavior which, wlien observed in our- 
selves, we flatter ourselves is intelligent. An extension of some 
such description can, it seems to me, conceivably be held by the 
mechanist, in so far as no other concepts intervene, to furnish 
intelligible explanation of all behavior. 

So the results from this long discussion of organic function are 
briefly as follows: (1) There is a whole lot of evidence which 
tends to show that the laws of the organic and the inorganic are 
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essentially the same. This does not prove that the inorganic is 
material and is wholly governed by mechanical laws; it may be 
that the organic and the inorganic are similar because the in- 
organic is undeveloped mind. (2) Throughout our examination 
it is evident that two points of view in regard to the explanation 
of organic functions are held: (a) that both the world and the 
organism are physico-chemical processes; (fc) that the organism 
cannot be entirely explained as a physico-chemical process, but 
includes other categories usually described as teleological. 
(3) There remains a possible view, which has not been especially 
emphasized, that all reality may be a mental process. 

You will remember that we are studying the theory of evolu- 
tion with a definite purpose in view, that of reconciling the 
teleological and mechanistic interpretations. These experiments 
on organisms and the observed facts about them are necessary 
preparations for the understanding of the theory of evolution 
and of the relation of man to nature. At present the only re- 
marks necessary about the significance of these facts are that 
they do conceivably show how organisms could have been 
evolved from the inorganic; that they show that organisms have 
much in common wath the inorganic, and that the inorganic has 
much infiuence over conduct and apparently over our thoughts; 
that they give great weight to the contention that all reality is 
of the same kind of stuff ; and that they do not prove that reality 
is matter. "'SVe have also seen that the interpretation of these 
facts exhibits marked differences, one school holding that all 
may he explained in physical terms, the other that some prin- 
ciple akin to purpose and involving something like intelligence 
must be introdueed. These two opinions are so insistent, and 
both have so much authority back of them, th.at it would appear 
as if both contained truth. It would seem that some deep- 
lying reason were at the base of their irreconcilability, and tliat 
very possibly this reason may be found to exist in a wrong state- 
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ment of the ultimate concept of science. A satisfactory theory 
of evolution and a satisfactory theory of character must then 
combine and reconcile the two points of view, and must state in 
some intelligible manner the connection between what is ordi- 
narily called the physical and the non-physical. This task is best 
postponed until we have finished our examination of the con- 
crete facts. 



CHAPTER XVII 


ORGANIC EVOLUTION 

A. Genera-l Facts of Evoliftion 

If the assumptions of mechanistic science are accepted, “it 
has become clear that life must be looked upon as the last stage 
of a series of consecutive changes which go right back to the 
origin of the starry worlds. Organic evolution, which is con- 
cerned with the development of life-forms on our globe, occupies 
only a relatively very small point in the line of evolution viewed 
as a whole. It acquires such an enormous importance for us, only 
because man is the final outcome of this evolutionary process, 
and this conclusion vitally affects our whole outlook of life, our 
moral standards, and practical endeavours.”^ 

If we agree that organic evolution is only a moment in cosmic 
evolution, the demand for unity which underlies science as well 
as philosophy urges us to find some concept that shall include 
all evolution. This demand for unity is what science means 
when it appeals to the uniformity of nature, when it demands 
that there shall be only as many principles of explanation as are 
indispensable. So this is what most theories of evolution try to 
accomplish; they attempt to state all evolution as one process, 
and they do this sometimes byignoring facts, especially the facts 
of consciousness. It is, moreover, true that the theory of evolu- 
tion ^\hich we adopt influences our whole outlook on life; hence 
it is necessarj' to guard against errors like those of Herbert 
Spencer, who founded liis biologj', psychology, and sociolog}'' on 
the Ihcor}* that the fittest survive and on the assumption that 
acquired characters arc transiniUcd.* 

‘ S. ncr1>crt. The Ftrei Principles of Prolutton. 1018, p. 48. 

* Henri IkrRson, L’ieolution erfatriee, p. 85. 
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Romanes has insisted that there is a distinction to be drawn 
between “the fact of evolution and the manner of it/'^ Evolu- 
tion, in the sense of a gradual transformation of one form into 
another, or in the sense that man has evolved from a long line 
of ancestors extending back to such primitive forms as single- 
celled organisms, is generally held to be an established fact.^ 
The proofs of this gradual transformation are derived from 
(1) comparative anatomy; (2) embryology; (3) paleontology; 
(4) geographical distribution; (5) experimental breeding or 
genetics. Since the evidence is accessible to all we shall not 
enumerate it.® 

Although there is general agreement on the broad fact of 
transformation, there are difficulties in describing the specific 
facts as well as the manner of this transformation. Since descent 
is acknowledged, we should be able to trace the line of descent of 
man from lower forms; but even this has not been done to the 
satisfaction of all. While descent can perhaps be traced in 
some limited instances, as for example in the horse, “it is quite 
another thing with phylogeny on the larger scale. Far more 
eloquent than any .amount of polemics is the fact that verte- 
brates, for instance, have already been ‘proved * to be descended 
from, firstly, the amphioxus;^ secondly, the annelids; thirdly, 
the Sagiiia type of worms; fourthly, from spiders; fifthly, from 
lAmiiluSi a group of crayfishes; and si.xthly, from cchinodcrm 
larvae. That is the extent of my acquaintance with the litcr- 

1 G. J. Romanes, Dancin and after Dancin, i. 12. 

* Herbert, The First Frincijiles cf Evolutian, p. 51. Cf. also Hans Dricscli, 

The Science and Philosophy of the Organism, 1007, pp. 250-251, 292; Mai Ver- 
worn, AUgemeine Physxologie, 1015, pp. 28, 228-220; ■William Balcson, Pro5- 
lems of Geneites. 1013, p. 248; T. H. Morgan, A Critiqite of the Theory of I’tolu- 
tion.ldlG, p. 38; R. S.LuIl. *‘TIie Tulsc of Life,*’ in The Evolution of the F^rth 
andiis Inhahilants, 1020, p. 140; also hts Organic Evolution, 1020, p.OO; IL F. 
Osborn, The Origin and Eroluthn of Life, 1010, pp. viit-ii. 

* Herbert (First Principles of Evolution, pp. 51-100) and T. II. Morgan 
(Cnli^e of the Theory of Evolution, pp. 7-27) give good summaries. 

* The lancclct fish. 
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ature, with which I do not pretend to be specially familiar.” * 
Nevertheless, an attempt to construct this genealogical tree is 
instructive if not taken too literally. The scheme given by Ver- 
wom is perhaps as good as any: — ® 


Metaphyia 

(Plants) 

Angiospermce 
(Plants having 
covered seeds, 
common flower- 
ing plants) 


Gymnospermas 
(Plants having 
naked seeds, 
conifers) 


Filicinea: 

(Ferns) 

1 

Muscinea 

(Mosses) 


Metazoa 

(Animals) 


Veriehraia 

(Back-boned animals) 


Echinodermata Arihropoda Tunicaia Mollusca 
(Starfishes, sea- (Crabs, (Tunicates) (Clams, 
urchins, etc.) insects, etc.) snails, etc.) 



Alga Fungi 

(Sea- (Mush- 
weetls) rooms, 

\ . moulds,! 

\ etc.) 


Protophyia 

(Unicellular plants) 


CalenUraia Vermes 

(Polyps,iclly-68hes,etc.) (Worms) 


Gastraada 


Protozoa 

(Unicellular animals) 


Protista 

[ 

Monera 


‘ Drirvh, Thf Scicncf and PhtlompAj/ oj the Organism, 1007, p. 257. Cf. 
Oaltom, The Origin and Erduiion oJ JAfe, p. ISO. 

» Vcr»om./IWgmWne7»A«/rio/o7iV.10l5.p.380. (Kcpro^Iucc^l by courtesy 

of Gti»tA\ Fischer, Jena.) 
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This scheme is sometimes put in the shape of a tree in which 
some early single-celled form is the root; from this root the tree 
grows, developing into plants and animals, each of which keeps 
branching.' But such a picture is misleading; for the actual 
course of evolution seems to be a path that divides into all kinds 
of blind alleys — insects, mollusks, and echinoderms. Some of 
the earliest forms persist unchanged to the present day, others 
die out; moreover, the path seems to twist and turn and even to 
turn back,® like the meanderings of a blind person in a forest.^ 

There is another aspect of organic evolution that is sometimes 
lost sight of. Not only is the process of evolution like the prog- 
ress of a blind man in a forest, but it is marked by an appalling 
prodigality, as if the individual life in itself were of no account, 
as if there were merely a blind striving to live. Thus a herring 
produces 40,000 eggs a year, the fern Aspidium filix mas 
14,000,000, the tapeworm 100,000,000.^ Woodruff, in his study 
of Paramecium^ in five years got 3029 generations, which were 
as healthy at the end of the culture as at the beginning and had 
shown the potentiality of producing a volume of protoplasm 
equal to ten thousand times the volume of the earth. **It has 
been estimated that at the end of the 9000th generation the mass 
would exceed the confines of the known universe and the rate of 
growth would be extending its circumference into space with the 
velocity of light ! ” * And it must be confessed that this tendency 
is not confined to the lower organisms. Such inconceivable 
increase is of course prevented by the fact that an organism 
lives by destroying other organisms, so that life is at least in part 
a continual fight to preserve itself against other forms of life. 

* Herbert, The First Prijiciples of Evoltdton, p. 86. 

» Osborn, The Origin and Evolution of Life, p. 158 (for further illustrations 
see the index); Bergson, Livolution crSatrice, p. 113. 

* Cf. August Weismann, The Evolution Theory, 1904, ii, 386. 

* Ibid,, i, 46-48- 

® R. S. Lull, Organic Etolidion, 1920, p. 104. (Quoted by courtesy of The 
Macmillan Company, New York.) 
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Another very general aspect of evolution is of interest. We 
have seen that very early in history plants branched from the 
line of animal evolution. This branching was fatal, for never- 
more could a plant return to the path taken by the animal king- 
dom. This branching without the possibility of return was 
repeated many times in both plants and animals, — in jelly- 
fishes, insects, mollusks, and echinoderms, and in the various 
kinds of vertebrates and invertebrates. Moreover, examples of 
many of the earlier forms have persisted to the present day, — 
bacteria, protozoa, jellyfishes, worms, mollusks, and many 
species of vertebrates and invertebrates. Thus the world is 
peopled not only by the highest product, man, but also by sur- 
vivals in the bacteria of very early and very undeveloped forms, 
and by all sorts of intermediate arrested developments, — 
amceba, radlolaria, fishes, reptiles, insects, birds, kangaroos, 
monkeys, and what not. Everything survives that by any 
possibility can. 

One other very general aspect of evolution must not be over- 
looked. All theories start with a simple organism and result in a 
complex one, man. IMiatever may be said of the lower forms of 
life, it is an observed fact — obtained by .another method of 
observation, that of introspection — that there exists in man 
something which can only be described as conscious thought. 
Any theory of evolution that fails to account for this phenom- 
enon will, in my opinion, eventually perish. 

But, in spite of hesitations and wanderings, evolution does on 
the whole proceed in a main line from ammba — or from 
several species of simple organisms — to man, although the 
specific steps are difficult to trace. From the vertebrates on, the 
tn.sk is somewhat easier, but even here many matters are in dis- 
pute. I’rimitive, shark-like fishes of the Upper Silurian time,' 
perhaps 21,000,000 years ago, gave rise to early types of frlngc- 
' 0.lK>ni, Tht Onzin onij Enlulwn of Life, p. 107. 
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finned ganoids, which gradually acquired the power of locomo- 
tion on dry land,^ thus becoming in the Upper Devonian time 
the ancestors of the amphibians. The evolution of amphibians, 
beginning perhaps in the Devonian period, extended through 
the swamp- and coal-forming period of the Carboniferous, which 
was especially suited to these types.== From the amphibians, 
or from common ancestors, were descended the reptiles of ex- 
tremely diverse types, the evolution of which occupied a period 
extending from 15,000,000 to 20,000,000 years.® The most 
notable individuals in this complex reptilian society were those 
remarkable pro-mammalian types of reptile (cynodont, therio- 
dont) from which our most remote ancestors, the stem-forms 
of the mammals, the next higher race of vertebrates above the 
reptiles, were destined to spring. The pro-mammals had marked 
development of all four limbs, their teeth were adapted to dif- 
ferent kinds of food, and they may have been warm-blooded.^ 

Out of the eighteen reptilian branches only five survived 
into Tertiary times — ‘‘the orders which include the existing 
turtles, tuateras, lizards, snakes, and crocodiles”; ® and the de- 
velopment of these orders was extremely slow, if not entirely 
arrested, during the whole Tertiary time, a period of perhaps 
3,000,000 years.® Among them were reptiles of a terrestrio- 
arboreai type which probably gave rise to birds and to the ances- 
tors of •m n.m Tnn. Ts ^ Of the latter there were three main branches ; 
the primitive egg-laying mammals, Monotremata, the spiny 
ant-eaters of Australia and New Guinea; Marsupialia, the 
pouched mammals of Australia and the arboreal opossums of 
South America; and Placentalia, of which the tree-shrew is 

t Osborn, op <n^,p 174 , IaxU, Orffontc Ecoltiiton, pp 480-487 

* Osborn, op cit ,p 177, Lull, op , pp 480-487 

* Osborn, op at , pp 184-185, 19S, Lull, op at , p 497 

* Osborn, op czt , pp 191-102, Lull, op at,pp 539-541. 

* Osborn, op eii , p 194 

» Ilnd , p 231 

’ Ibid , pp 227, 234-235, Lull, op at, p 532 
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probably akin to the tree-living insectivorous mammals from 
■which both whales and man were derived during a process of 
about 10,000,000 years.^ The arboreal ancestors of man were 
perhaps lemur-like animals’ that gave rise to monkeys, gibbons, 
our cousins the anthropoid apes, to the unknown Pliocene an- 
cestors of man that date from the first Glacial stage, perhaps 
500,000 years ago, and to the apelike creatures typified by 
Piihecanihropus of the Trinil race (470,000 years) and by the 
Heidelberg man (400,000 years). These primitives were suc- 
ceeded by the Piltdown and the pre-Neanderthaloid man, the 
narrow-heads (150,000 years); by the Neanderthal man (50,000 
years); and by the Cr6-Magnon, or broad-heads, the Alpine 
stock, the BrUnn, the Mediterranean (25,000 years).’ It must 
not be understood, however, that the descent of any one of 
these races can be traced back in a direct line, — that the Cr6- 
hfagnon, for example, is the lineal descendant of Pi</iecanfAropuj. 
The evolution of man cannot be traced to the evolution of a 
single race, for the races were changing; one race replaced an- 
other, two races dwelt side by side.* Moreover, the figures given 
are merely rough guesses that serve only to give some idea of 
the relatively long early development and the short later devel- 
opment. 

It is evident that even in tliis description of the general facts 
of evolution many gaps exist, many difficulties arise; yet we are 
able to make a vague pieture of organic evolution from some 
simple, one-celled form to man. But -when we try to explain 
how evolution came about we are lost in a sea of conflicting 
theories, enveloped in a fog of ignorance; so that Bateson, Os- 

' Ostxini. op. oil., pp. 2at-23S; Ilcrlicrl, The Firel Pnndples of KroluUon, 
|i. 80. diaCTam; Lull. op. n/., p. 669. 

» I.ull. op. cit., pp, 0*3. 609. 

* Od>om. Jfm of the Old Sfonr Ago, 1014, pn. 21 . 23. 49-90: Lull, op. ctf- 
pp. 615-651. 071-670. 

• 0»l«irTi, J/i'ft of the Old Slone Age, p, 501. 
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bom, Lull, Lriesch, Herbert, and Scott conclude that there is no 
theory that explains all the facts.^ '‘Ideas which in the abstract 
are apprehended and accepted with facility fade away before the 
concrete case. It is easy to imagine how Man was evolved from 
an Amwba, but we cannot form a plausible guess as to how 
Veronica agrestis and Veronica 'poUia were evolved, either one 
from the other, or both from a common form.** * 

It is clear that, if we wish to explain this transformation, we 
must be able to show how the amoeba is able to change (the 
phenomenon of variation), and how the characters of the amoeba 
were preserved and handed on to its descendants (the phenom- 
enon of heredity). Or, as Bateson formnlates the problem in 
terms of the origin of species, how does specific diversity arise? 
what part does environment play in causing these variations? 
and in what does specific fixity of type resulting from these 
variations consist? These questions lead us to the problems 
concerning heredity and variation and their relation to envi- 
ronment, upon the answers to which any theory of organic ev- 
olution depends,* 
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environment on development, both racial and individual. In 
discussing these questions there are again several purposes to be 
served. We wish to know the facts for further use, to point out 
that mechanical explanations of them are not universally ac- 
cepted, and to show that the same opposition between teleology 
and mechanism is apparent here as elsewhere. Moreover, a 
theory of character must take cognizance of the empirical facts 
of heredity. 

The evolutionary problem of development may be roughly 
summarized in the statement that development is the response 
of the germ to environment. The individual develops from a 
germ. We may, therefore, say figuratively and perhaps literally 
that the individual is a developed germ. Since, however, the 
word germ is usually reserved for the undeveloped individual, 
perhaps a better way to put the problem is, What determines 
the response of the individual to environment? But this re- 
sponse is intimately connected with the behavior of the germ, for 
it is clear that offspring inherit something and that tliey must 
get this something Uirough the germ. It is also clear that in- 
dividuals differ from their parents. If the theory is true that 
variaUons. new characters, must have originated in the germ, or 
at least have been impressed upon it, then in some sense Uie 
hole problem becomes, How does the germ preserve characters 
and transmit them, how docs llie germ vary, and wliat is the 
relation of the cn\ ironment to these processes in the germ? 

It may. how ever, be said with some degree of truth that the 
development of man is a non-biological problem; that, although 
he inherits certain gross trails, the general racial characteristics 
llml are Ins biological heritage, yet his development is deter- 
mined to a far greater meiLsiirc by education. The word educa- 
tion is here undepilood to include not only traditions handed 
down m the fonn of institutions, moral and rc-ligious, but also 
the whole influence of his social environment. Jloreovcr, man 
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is apparently able to suspend the course of natural selection 
through his control of environment. It is sometimes held that 
these factors separate him wholly from the beasts and make his 
development a non-biological problem. It is true that in human 
development aspects appear that are at least not common in the 
lower forms. Man can talk, and by the use of words he is able 
to preserve his past experience and to hand it on to his descend- 
ants in the form of a social heritage, which is to be distinguished 
from his biological heritage due to the germ. Furthermore, by 
the use of reason, which in its more highly developed form is 
largely dependent on words and symbols, he is able to control 
his environment to a considerable degree. These powers sepa- 
rate man from the animals by a great interval. But if one con- 
siders that such powers have been gradually acquired, — as 
Osborn shows in his 3/en of the Old Stone Age, Sollas in his 
Ancient Hunters, and Hobhouse in his Slind in Evolution and 
Morals in Evolution, — then one sees that they have been 
formed by a long process, that the difference between man and 
beast is one of degree, is great, to be sure, but is not a difference 
of hind. 

It is also true, as we have said, that in human development 
the power of man to control environment introduces an element 
which in part suspends the operation of natural selection. But 
this fact, though introducing complications, does not seem to 
alter the fundamental fact that development depends on the 
response of the individual to environment. It does not seem to 
contradict the statement that the general process of human 
evolution is of the same nature as biological evolution. 

To make this position clear we must anticipate somewhat. 
The facts of general organic evolution show that man is part of 
the animal kingdom; the facts of mental evolution show that his 
conscious powers are also a process of gradual evolution; the 
facts of the relation of body and mind show that the biological 
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and mental elements are inextricably interwoven. Moreover, 
wbetber man differs from the beasts in any essential particular, 
it is certain that he develops from a germ and that his mental 
powers do in some way result from this process of development. 
Thus in him we have the same general problem of the relation 
of the response of the germ to its environment. The fact that 
man has a social heritage can be stated so as to be wholly in 
accord with this view, for social heritage is merely a certain kind 
of environment. There seems, therefore, to be no special reason 
for considering the development of man as differing in kind from 
what we find in other parts of biology. Such a view must not be 
interpreted as meaning that man is to be reduced to the order of 
beasts, as an attempt to show' that he has only tendencies to eat 
and multiply and fight. It is an attempt to show that nature is 
a continuous process which has thus far on earth resulted in man 
as its most precious product. It is not an attempt to explain the 
Iiigher by the lower, as Mr. Bernard Bosanquet asserts; it is 
an attempt to state the relation of man to nature in some intel- 
ligible form, for man certainly has some relation to nature. 
■VMicther such an account belittles him and destroys etliics 
depends wholly on one’s interpretation of nature, on what is 
meant by science. If science be interpreted to mean tlio laws of 
purj)osi\c action, then Bosanquet’s wliole criticism vanishes.* 

■NA c shall therefore try to discuss the problem of development 
as the ])roblcm of llic relation of the germ, regarded as the 
<^rner of hcreditarj* trails that arc present in the mature in- 
dividual, to environment of whatever kind, external, internal, or 
social. Human development may be treated as a form of biolog- 
ical development different in degree and coinplcxilv but not in 
kind. 

One wortl of caution In’fore we procctxl. Our plulosoplucal 
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discussion has made it improbable that physical reality is what 
orthodox physical science usually describes it to be. In discuss- 
ing the organic functions we have used the ordinary physical 
terms. In speaking of the germ in heredity we shall continue to 
use these terms, but in the following sense: There is a something 
which we know as a germ-cell, and there is no escape from the 
fact that from this cell by a gradual process the mature individ- 
ual results. We wish to describe this process in terms of the 
relation between properties of the germ and the environment, 
without committing ourselves to any theory as to what the germ 
really is. We wish to describe the way the germ behaves and to 
give some brief account of the various interpretations of this 
behavior. But we also wish to emphasize the fact that, although 
we use these physical descriptions, we are in no way committed 
by this use to a theory which holds that the development of the 
germ must be stated in mechanical terms. Any theory of devel- 
opment, idealistic or materialistic, must face the question of the 
relation of heredity to environment. 

We have already seen that the development of the individual 
begins in the union of two cells, that this development is a 
response of powers of the cell to environment; but we have not 
reached a description and explanation of this process that is 
universally accepted. It is evident that through this germ-ccll 
something is passed along from the parents to the offspring 
which preserves at least the general characters of the race. 
WTiat is passed along by the germ-cells from parents to offspring 
is what is inherited, and we can best approach our problem by- 
inquiring into the mechanism by which the determining factors 
are transmitted. As a preliminary step we must try to discover 
what kind of traits arc passed along. 
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C. Heredity 

Historically the study of heredity has concerned itself with 
the attempt to discover what individual traits are actually in- 
herited and to find out what laws, if any, govern the inheritance 
of such traits. Much information has been collected by the 
efforts of Francis Galton and his followers,' and much also by 
the study of genealogies and experimental biology. A list of 
inherited traits that will show in part what has been accom- 
plished includes stature; color of skin, hair, and eyes; shape of 
eyes, nose, and mouth; minute differences in length of the hair 
of the head and of the eyebrows; patches of parti-colored hair 
on the scalp; dimples. Johannsen has shown that seeds which 
differ in weight by only .02 to .03 grams transmit these charac- 
ters, and Jennings in Paramecium found hereditary differences of 
.005 mm. in length. Cataract is inherited; the lens of the eye is 
only one three-millionth of the weight of the body, and some- 
times in cataracts only one twentieth of the lens is covered. 
Even the size, number, and shape of cells in certain regions are 
inherited. Additions to our list would include polydactylism, 
syndactylism (webbed fingers and toes) and brachydactylism 
(short and stumpy fingers), achondroplasy (short and crooked 
limbs), myopia, glaucoma (swelling of eyeballs), and many 
other peculiarities. Tendencies to diseases, as to tuberculosis, 
longevity, obesity, baldness, hicmophilia, fecundity, feeble- 
mindedness, genius, insanity, must also be included.'' 

The statistical study of inherited traits has formulated some 
very gencr.al Ians. It seems tliat abnormal variations from the 
average of the race tend to revert; very tall fathers have shorter 
sons. This is the law of filial regression. It is, honever, not 

* i;<lnm Grant ConUin, JlcredUy and Entironment tn the Development of 
Man, lOIS, p. lOJ. 

• nid . pp. 100-200. 
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inconsistent with the fact that we inherit from our ancestors, 
for on the average we have mediocre ancestors.^ 

Carl Pearson has shown that, if we select out the mediocre 
continually, we can get a race that approaches very nearly the 
higher stature of the race. It is doubtful whether we can breed 
up or down to the greatest extremes exhibited by a race, but we 
can change it so that it approximates very closely to a standard 
higher than its average.^ 

These statistical researches of Gallon and Pearson have shown 
that every ancestor contributes to the inheritance of the traits 
of the individual, so that theoretically in fifty-seven generations 
from the Christian era each one of us would have 120 quad- 
rillions of ancestors- This number is reduced, however, by the 
intermarriage of relatives. For example, Plate says tlie former 
German Emperor had only 162 ancestors in the tenth ascending 
generation instead of 512; and Pearson concludes, largely from 
studies of horses and dogs, that parents each contribute one 
half, grandparents one third, great-grandparents two ninths, 
and so on.® This is the law of ancestral inheritance; it is of 
course very general and applies only to great numbers. 

But these statistical observations and laws serve cliiefly to 
formulate the problem.^ It is through the experiments of 
Gregor Mendel, rediscovered and supplemented by the Tvork of 
He Vries, Correns, and Tschermak, Hint the greatest light has 
been thrown on the laws and mechanism of lieredity.® 

The Mendclian theory rests on these tlirec principles: — 

Every germ-cell carries pure “unit clmractcrs.*’ This is the 
principle of segregation. 

» Conklin, Ilereditt; and Environment, p 218, Herbert, The F trgt Pnneiplei 
oflleredilu.'lOlO.pp 143-164 

* Ibid, VP 1 08-170 

* Con\.hn, Ileredtly and Ennronmenl, pp 215-217. * Ibtd.p 223 

* Ibtd , p 224, Dne^li. The Seienee and Philosophy of the Oryani^m. 1007, 
pp gos-239, T. H. Morgan, .1 Critique of the Theory of FrrduUon, 1016, 
pp 41-42 
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The total heritage of an organism may be analyzed into unit 
characters which are inherited as a whole. 

Often when contrasting unit characters are present in the 
parents they do not blend in the offspring; one appears, the 
other temporarily disappears. One character is then called 
“dominant,” the other “recessive.”' 

Clear expositions of the principles of Mendelian heredity are 
given by Morgan and Conklin. “'Let us turn to the demonstra- 
tion of his first law — the law of segregation. The first case I 
choose is not the one given by Mendel but one worked out later 
by Correns. If the common garden plant called four o’clock 
(Mirabilis jalapa) with red flowers is crossed to one having 
white flowers, the offspring are pink. . . . The hybrid, then, is 
intermediate in the color of its flowers between the two parents- 
If these hybrids are inbred the offspring are white, pink and 
red, in the proportion of 1.2:1. All of these had the same ances- 
try, yet they are of three different kinds.” ' 

Let us see how these laws apply to our example of the four 
o’clock. “The egg cell from the white parent carries the factor 
for white, the pollen cell from the red parent carries the factor 
for red. The hybrid formed by their union carries both factors. 
Tlie result of their combined action is to produce flowers inter- 
mediate in color. 

“When the hybrids mature and their germ cells (eggs or 
pollen) ripen, each carries only one of these factors, eitlier the 
red or the uhitc, but not both. In other words, the two factors 
that have been brought together in the hybrid separate in its 
germ cells. Half of the egg cells arc white bearing, half red 
bearing. Half of the pollen cells are wdiitc bearing, half red 
bearing. Chance combinations at fertilization give tlie three 
classes of individuals of the second generation. 

» ConUm, Heredity onif Enrironment, pp. 250-251. 

» Morpan, Cniiyuf, pp 41-42. (Quotations arc by courtesy of Uic Prince- 
Ion UnUcrsil> Press, Pnncclon, N. J.) 
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“The white flowering plants should forever breed true, as in 
fact they do. The red flowering plants also breed true. The 
pink flowering plants, having the same composition as the hy- 
brids of the flrst generation, should give the same kind of result. 
They do, indeed, give this result, i.e., one white to two pink to 
one red flowered offspring.” ‘ This illustrates the law of segre- 
gation, which holds that every germ-cell is “pure” with respect 
to any unit character.^ Crosses of white and black Andalusian 
fowls show similar phenomena.^ 

Let us now take a third e.\ample illustrating the law of dom- 
inance and recession. “ The third case is Mendel’s classical case 
of yellow and green peas. . . . He crossed a plant belonging to 
a race having yellow peas with one having green peas. The hy- 
brid plants had yellow seeds. These hybrids inbred gave three 
yellows to one green. The explanation ... is the same in prin- 
ciple as in the preceding cases. The only difference between 
them is that the hybrid which contains both tlie yellow and the 
green factors is in appearance not intermediate, but like the 
yellow parent stock. Yellow is said therefore to be dominant 
and green to be recessive.” * Morgan, however, thinks the 
terms dominant and recessive are of little importance, and he 
passes to the principle of unit character. 

“Besides his discovery that there are pairs of characters tliat 
disjoin, as it were, in the germ cells of the hybrid (law of segre- 
gation) Mendel made a second discovery which also has far- 
reaching consequences. The following case illustrates Mendel’s 
second law. 

“If a pea that is yellow and round is crossed to one that is 
green and wrinkled ... all of the offspring are yellow and 
round. Inbred, Uicsc give 9 yellow round, 3 green round, 3 

» Morgan, Critique, pp. *15-^4. 

* ConUin, llatdUy and Entironmeni, p. 251. 

* Morgan, Critique, p 45 

* lin’d , pp 47—18 
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yellow wrinkled, 1 green wrinkled. All the yellows taken to- 
gether are to the green as 3:1. All the round taken together are 
to the wrinkled as three to one; but some of the yellows are now 
wrinkled and some of the green arc now round. There has been 
a recombination of characters, while at the same time the re- 
sults, for each pair of characters taken separately, are in accord 
with Mendel’s Law of Segregation. . . . 

“We can, as it were, take the characters of one organism and 
recombine them with those of a different organism. We can 
explain this result as due to the assortment of factors for these 
characters in the germ cells according to a definite law. . • • 
“The possibility of interchanging characters might be illus- 
trated over and over again. It is true not only when two pairs 
of characters are involved, but when three, four, or more enter 
the cross. 

“It is as though we took individuals apart and put together 
parts of two, three or more individuals by substituting one part 
for another. 

“Not only has this power to make whatever combinations we 
choose great practical importance, it has even greater theoreti- 
cal significance , for, it follows that the individual is not in itself 
the unit in heredity, but that within the germ-cells there exist 
smaller units concerned with the transmission of characters.” ^ 
So the essence of the Mendelian theory is that there are unit 
characters which are inherited as a whole and which may involve 
many different traits, as sex for instance may influence traits of 
body and of mind. These characters or groups of characters 
are united in the individual but are segregated in the germ. At 
times some of them manifest themselves to the exclusion of 
others, which may, however, reappear in a subsequent gener- 
ation, Such persistent characters are dominants, the others 
recessives. We may now ask. Is all inheritance of this type? Arc 
‘ Morgan, Cntique, pp. 62-54, 57-58. 
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all traits transmitted by units that are segregated? Can their 
inheritance be traced in accordance with the numerical prin- 
ciples of Mendel? Morgan and many others answer, Yes. 
“The discovery that Mendel made with edible peas concerning 
heredity has been found to apply everywhere throughout the 
plant and animal kingdoms — to flowering plants, to insects, 
snails, Crustacea, fishes, amphibians, birds, and mammas 
(including man).” ' 

Possibly this view is somewhat extreme, for Dr. Conklin 
says: “The Mendelian principle of segregation has been found 
to be of such general occurrence that there is a strong inclination 
among Mendelians of the stricter sort to make it universal, and 
to explain all cases of ‘blending’ inheritance as due to incom- 
plete dominance and to multiple factors, "^ether or not such 
attempts may prove completely successful it is sti too 
say.” = Mr. Bateson holds that intermediate types do not dis- 
prove the Mendelian theory, for “the 
gone steadily to show that facts of heredity which 
hopelessly complicated can be represented m terms of a str c 
Mendelian system. This simplification of the problem Iia far 
exceeded our earlier anticipations, and I have to regret t hat m 
dealing with several sets of phenomena I countenanced non- 
Mendelian interpretations which in almost every 
been found possible to replace by simple Jlen c inn _ 

Yfliere this reduction to a common plan has no ^ 

fected, the difficulty, we feel fairly confident, is ye,.rm//y create 

rather by the disturbance of environmental, causes or bj 
influence of undetermined factors than by any 
aberration in physiology-.” ’ And Dr. 

at least an inkling of what the material continuity of iiilienta 

; S7W.Vl,a„,f^nr;ioar;,yl.p.^^^^ (QuoUU^n, are hr couHr,,- 
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is to mean, though, of course, our ‘single and separate morpho- 
genetic agents,’ or ‘units’ or ‘allelomorphs’ are in themselves 
not much more than unknown somethings described by a word; 
but even then they are ‘somethings.’” * 

We have seen that, very likely in accordance with the prin- 
ciples of Mendel, all organisms inherit definite characters. Such 
an assertion presupposes some common process in all organisms 
that is sufiicient to explain this phenomenon.^ In the higher 
organisms this common process is furnished by the processes 
ensuing on the fertilization of the egg, which involve the be- 
havior of the chromosomes; and there is much evidence that 
points to the chromosomes as the bearers of the Mendelian unit 
characters. Therefore some authors apparently hold that they 
are the exclusive agents in heredity.^ The evidence in support 
of the theory that the chromosomes are the bearers of these unit 
characters is briefly as follows: (1) Chromosomes come in ap- 
proximately equal numbers from father and mother; half of the 
paternal and half of the maternal chromosomes are distributed 
to each cell of the organism.* (2) In the formation of egg-cells 
and sperm-cells the number of the chromosomes is reduced one 
half, but is restored by fertilization.* (3) “The association, dis- 
tribution and segregation of Mendelian factors and of maternal 
and paternal chromosomes are exactly parallel. This is strong 
evidence that these factors are associated in some rvay with the 
chromosomes.” ' (4) “Boveri has studied the abnormal distri- 
bution of chromosomes to different cleavage cells in doubly fer- 
tilized sea urchin eggs and has found evidence that the heredi- 
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tary value of different chromosomes is different.” ' (5) It has 
been shown that determination of sex, with its many connected 
characters, is probably due to an accessory chromosome.^ 

In many animals and probably in man some sperm-cells con- 
tain an accessory chromosome while others do not. Wilson 
discovered that in certain bugs the ova always contain the acces- 
sory chromosome but that only half of the sperms do; if an egg 
IS fertilized by a sperm with an accessory chromosome, females 
result. He further discovered that eggs have a large accessory 
chromosome, while the sperms have either a large or a small one; 
if an egg is fertilized by a sperm having a large X chromosome a 
female is produced, if by one with a small Y chromosome a male 
is produced. In some cases the accessoiy chromosome is at- 
tached to an ordinary one, as in Ascaris, where the ova have 
such an accessory but only half of the sperms possess it. Here 
sex is probably determined by the type of sperm. So also in the 
case of man, where some sperms have probably twenty-four, 
others twenty-three chromosomes, while all the ova have 
twenty-four. Thus a female is produced by an egg and a sperm 
having each twenty-four chromosomes, a male by an egg bear- 
ing twenty-four and a sperm bearing twenty-three chromo- 
somes.® “Similar correlations between chromosomes and sex 
have been observed in more than one hundred species of animals 
belonging to widely different phyla.” * 

But if chromosomes are bearers of lieredity there must be 
smaller units in each chromosome; for the number of inherited 
characters is large, while that of tlie chromosomes is small. 
Morgan tliinks he is able to show that each chromosome in the 
fruit-fly (Drosophila) carries characters that arc inherited in a 
group, and that it is possible to localize in tlic chromosome what 
portion bears certain trails. The evidence for this localization 

• Conklin. Ucredtly and Environment, pp. 1C5-1G0. 
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is chiefly from sex-linked inheritance. Apart from the primary 
differences of sex, the reproductive organs, there are numerous 
secondary characters, as stature, hair on tlie face, voice. But 
there are even more specific traits showing sex-linked inlient- 
ance, such as color-blindness, and hajmophilia (tendency to 
excessive bleeding after injury). Morgan, working with his 
flies, found at least twenty-five such characters.^ He foimd, 
moreover, that, by breeding a wliite-cyed male with a red-eyed 
female, the inheritance of red or white eyes followed Mendelian 
laws and were just what would be expected if the sex chromo- 
somes carry the determinants for these colors and if the egg 
carries a dominant factor for red. Thus all the females had red 
eyes and half the males had red and half white eyes.® Continu- 
ing his experiments, Morgan thought that he could localize in 
the chromosomes the portions definitely connected with certain 
traits, thus showing a connection between the smaller units 
that compose the chromosomes and the smaller hereditary 
characters.® 

Now, it is a matter of observation that not only do species and 
varieties differ but so also do individuals in the species, hence it 
is probable that no two individuals are physiologically alike; 
from this it follows that no two germ-cells are exactly alike.^ 
The question occurs, then, Do combinations of chromosomes 
give a material basis for all these individual differences? In the 
white race there are probably forty-eight chromosomes and in 
the fertilized egg there are twenty-four pairs, half from each 
parent. Now, the possible combinations of these pairs would 
give 10,777,036 types of eggs, and after fertilization there could 
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be three hundred thousand billion.^ But there are smaller units 
than chromosomes. A molecule of albumin contains forty carbon 
atoms, and in protoplasm there are many kinds of proteins or 
albumin, some molecules of which contain over seven hundred 
atoms. Thus the molecular constituents that go to make up the 
chromosome may be "well-nigh infinite," A unique material is 
necessary to explain organisms, and it is furnished by the struc- 
ture of the chromosomes.® 

While there is little doubt that the chromosomes and their 
parts furnish the basis for the inheritance of "unit character," 
and while the Mendelian theory points out the way these char- 
acters are actually inherited, it is held with justice by many 
biologists that other factors than mere disconnected unit char- 
acters are involved in an inheritance. An organism is not only a 
lot of individual traits such as color of eyes and hair, shape of 
intestines and brain; it is also the combination of these into a 
whole. An organism is not merely a pack of cards, it is a imity. 

If it is regarded as a community of cells, it is true that these cells 
have different characters and functions, but it is also true that 
normally they all work for one end, the preserv^ation of the 
organism and the race. This community of action or effort, 
whatever it may be called, must be transmitted by the germ. 
Perhaps the power may be described as the preservation of the 
broad racial character as distinguished from indmdual traits. 
There is considerable evidence tending to show that tlie physical 
basis for the inheritance of this racial character is furnished by 
the cytoplasm of the ovum; so I.oeb holds that the cytoplasm of 
the egg may be regarded as the real cmbrj’o and that the chro- 
mosomes give it only its special characters.® Conklin believes 
that, although there is much evidence that the chromosomes are 

* This applies apparently only to the female. 

* ConUin, Tlcrt^ilt/ and Enetronmfnt, pp. IJ5-I50. C/. Ojlxirn, Thf Origin 
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288 THE PHILOSOPHY OE CHAHACTER 

the special bearers of heredity, the cytoplasm determines such 
phenomena as polarity, which determines the behavior of the 
ehromosomes, and symmetry, which determines the general 
form and localization pattern of the embryonic ectoderm, endo- 
denn, and mesoderm in the cytoplasm of the oosperm, and that 
this determining power is derived from the ovum, not from the 
sperm.' Wilson apparently agrees that the cytoplasm is neces- 
sary for development, but holds that its action may be derived 
from the nucleus.^ Verwom believes that the cytoplasm is 
essential to the various manifestations of life.® 

Whether the chromatin is exclusively the bearer of inherit- 
ance or not, there is little doubt that the principles of Mendelian 
heredity hold very extensively and that the mechanism is in 
large measure furnished by the chromosomes. The laws of Men- 
delian heredity apply, whether chromatin or cytoplasm is the 
physical agent concerned. But are all the phenomena of hered- 
ity explained by Mendelian law and the mechanism of the 
chromosomes and cytoplasm? Let us go to an extreme and 
assert that Mendelian heredity is universal, and that the ma- 
terial basis for the transmission of all organic characters is fur- 
nished in the chromosomes and cytoplasm of the ovum. Is the 
whole fact of heredity thereby explained in mechanical terms? 
Besides the broad racial character there is, according to Driesch 
and Wilson, another element that is inherited. This is the 
general power of development from a germ to a complex indi- 
vidual. What is the nature of this structure and how has it 
been acquired? To the first of these questions we have as yet 
no certain answer. The second question is merely the general 
problem of evolution stated from the standpoint of the cell- 

* Conklin, UerediUj and Environmeni, pp. 167-179. 

* WUson, The Cell in Development and Inheritance, pp. 423-424. 

* Verwom, Allgcmeine Physiologie, 1916, pp. 73-78, 101. 
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theory. . . . What lies beyond our reach at present, as Driesch 

has very ably urged, is to explain the orderly rhythm of develop- 
ment — the coordinating power that guides development to its 
predestined end. We are logically compelled to refer this power 
to the inherent organization of the germ, but we neither know 
nor can we even conceive what that organization is,” * 

Driesch, as usual, goes even farther and holds that the in- 
herited power is non-mechanical. “We say it is a mere absurd- 
ity to assume that a complicated machine, typically different 
in the three dimensions of space, could be divided many many 
times and in spite of that always be the whole; therefore there 
cannot exist any sort of machine as the starting-point and basis 
of development. 

“Let us again apply the name entelechy to that wluoh lies at 
the very beginning of all individual moiphogenesis. 

“Entelechy thus proves to be also that which may be said to 
lie at the very root of inheritance, or at least of the outcome of 
inheritance.” ® 

According to this view, therefore, there is apparently some- 
thing passed along in heredity which is not material, not ma- 
ebine-\ike, but which governs the whole. But Alorgan holds tlmt 
this factor, which we call development, is not a problem of 
heredity, that all is passed along by the germ according to Alcn- 
delian laws which wholly explain the mechanism of heredity as 
such.® Even Loeb recognizes llic inadequacy of hlorgan’s con- 
ception and asks if tlie organization is notliing but a mosaic of 
hereditarj’ characters. Bliat, tiien, gives unity to tins mosaic? 
How can a factor contained in tlic diromosomc influence bodily 
development? The cytoplasm of the egg gives the unity; and 

* ^Mlson, TAf Cell, etc-, p. 4S2. 

* Driesch, The Science and PhUoeopfij/ of the Orffcnun, 1D07, pp. 
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fluids circulating in tlie organism, internal secretions, are the 
way the chromosomes work.’ Loeb reviews the whole develop- 
ment of the organism from an egg, and concludes: 

“The most important fact which we gather from these data 
is that the cytoplasm of the unfertilized egg may be considered 
as the embryo in the rough and that the nucleus has apparently 
nothing to do with this predetermination. This must raise the 
question suggested already in the third chapter whether it 
might not be possible that the cytoplasm of the eggs is the 
carrier of the genus or even species heredity, while the Men- 
delian heredity which is determined by the nucleus adds only 
the finer details to the rough block. Such a possibility exists, 
and if it should turn out to be true we should come to the con- 
clusion that the unity of the organism is not due to a putting 
together of a number of independent Mendelian oharacters ac- 
cording to a ‘pre-established plan,’ but to the fact that the 
organism in the rough existed already in the cytoplasm of the 
. egg before the egg was fertilized. The influence of the hereditary 
Mendelian factors or genes consisted only in impressing the 
numerous details upon the rough block and in thus determining 
its variety and individuality; and this could be accomplished by 
substances circulating in the liquids of the body as we shall see 
in later chapters.” - 

If a layman may be permitted to express an opinion, we may 
conclude that Slorgan is undoubtedly right in his distinction 
between the problem of development and that of heredity. But 
if you hold that heredity in its totality is explained by tlic 
material units of the germ, you must hold that some material 
unit, units, or combinations arc passed on by heredity sufficient 
to explain development and furnish the unity of the organism. 
T his is possibly given in Loeb’s account. But in man the result 
of Uie development of tlic germ is a conscious individual, and 
> I«li, The Or^anttm ai a n’hoU, pp. ShlSiS. ‘ Ibid., pp. 151-IS2. 
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as a matter of observation the conscious traits are the result of 
the union of two cells. At what stage in human development is 
consciousness formed? What potentiality in the germ gives 
rise to it? Can this potentiality be stated in mechanistic terms? 
It seems impossible to put the case otherwise than by saying 
that two germs have something which eventually leads to con- 
sciousness and that through the fertilization of the ovum these 
somethings fuse to form one. If you hold that all is physico- 
chemical, you assert that consciousness in some way arises out 
of the material, — which seems impossible. In any case, in the 
germ this something that eventually gives rise to consciousness 
is passed along from parent to offspring. Can we say that a 
theory of heredity which does not explain this transmission is 
adequate? 

Moreover, we have seen that both Driesch and Wilson hold 
that a mechanical explanation of development has not been 
reached; and with this statement Morgan agrees. So it would 
seem that, since the power of development is also handed on by 
heredity, from this point of view also the mechanism of heredity 
is not wholly solved. Further, in considering animal behavior, 
we made some mention of complex Iropisms that pass over into 
marvellous instincts like those of bees and wasps. A physical 
basis for these is a possible conception; but when one tries to put 
into definite words how the germ preserves these instincts, in 
what specific part it keeps them, and how it passes them along 
through all its fusions and divisions, one finds the task extremely 
diflicult. 

There are some other aspects which, from a philosophical 
point of view, deserve mention as a matter of record. Unesch 
has pointed out that, from whatever point of view heredity is 
considered, it is a process without beginning, it is an infinite 
process.' In examining reproduction, we saw tliat cells are 

• Driescli, The Science and PhilaeolAy ef the Orfanum, 1008, p. ISl. 
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potentially immortal and that man’s ancestry must reach back 
in an unbroken line to the first organism. If life is eternal, then 
this process of heredity implies the infinite; if it is produced from 
what we call the inorganic, it.is likewise infinite. In either case 
heredity involves the handing down of processes of which there 
is no beginning, so that each individual stores up the results of 
an infinite process. It is very difficult to conceive this in mate- 
rialistic terms. 

Semon makes memory the basis of heredity, but Driesch holds 
that this conception is more difficult than that of mechanism. 
If memory is the basis of heredity, it must be memory of the 
germ; it must be held that whatever variations the germ itself is 
able to produce, whatever experience it is able to store up, is re- 
membered by it and preserved. Such a view is not, as Dr. Angell 
asserts,' inconsistent with the non-heredity of acquired traits, 
as we shall try to show later. It has the advantage of making 
heredity intelligible by the operation of a process of memory 
with which we are acquainted, however mysterious this process 
of memory is in itself. Inheritance through memory is no more 
mysterious than the supposition of a substance in the germ that 
stores up an infinite process, that carries consciousness, that is 
able to guide the development of the organism into such com- 
plex reactions as are necessary to the writing of these pages. 

In view of these conflicting opinions, and of the perhaps philo- 
sopliieal rather than strictly scientific fact that the possibility of 
development must somehow be latent in the germ and that the 
general process of heredity implies infinity, we may perhaps con- 
clude that die chromosomes arc what are usually called the 
material bearers of individual traits and that the cytoplasm of 
tlic ovum carries the more general characters, When we ask for 
an explanation of heredity', rve find differences of opinion sim- 

* James Rowland Angell, "The Rvolulion of Intelligence," in The Evotu^ 
lion ef Stm, ed. G. A. Bailscll, 102J, p. 107. 
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ilar to those we have observed elsewhere. These opinions may 
be summed up under the headings of mechanism, ignorance, 
and teleology. 

There are certain other aspects of development which are in 
one sense parts of the problem of heredity and in another sense 
special problems. There is, for instance, the question as to what 
determines the specific traits in the germ. Is it all heredity or is 
it in part due to environment? Intimately connected with this 
question is that of how variations arise. Are they caused by the 
germ, or by the environment, or by both? ‘^Indeed, we may 
express the whole matter before us as essentially the problem of 
^Heredity and Environment.*** ‘ In a way the discussion of 
these matters will lead to digression from the special puipose of 
our examination, to a divergence from the question whether the 
observed facts about the organism can be explained in mechan- 
istic terms. As our main purpose, however, is to furnish an in- 
telligible foundation for a science of character, with the intent 
of ultimately determining the means for controlling the develop- 
ment of the individual and hence also of society, such an impor- 
tant practical matter as the relation between heredity and en- 
vironment must not be omitted. Besides, the whole theory of 
organic evolution depends on an interpretation of variation, 
heredity, and environment. So, first of all, let us consider 
whether environment directly causes changes in the germ, so 
that new characters which are acquired during an individual s 
lifetime are impressed on the gerui and transmitted to the off- 
spring. This, X take it, is the problem of the inheritance of 
acquired characters. 

1 Herbert, The Fxrsi Pnnctples of neredfiy, 1010. p. 173 {By courtesj of 
Messrs A. and C. Black, Ltd , London.) 
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D. The Inheritance op Acquired Characters 

Until Weismann published his essays on heredity it was 
generally supposed that new powers acquired by an organism 
were transmitted to its offspring. These new powers were the 
result of various environmental influences that brought about 
the continued use of an organ and improved it. Disuse of an 
organ caused deterioration which might also be transmitted. 
"We have seen that this transmission takes place through the 
germ-cells. It becomes very difficult, then, to understand how 
an acquired skill — as, for example, skill in piano-playing- — 
could cause a change in the germ-cells. So Weismann some 
forty years ago said: “Even the apparently powerful factors in 
transformation — the use and disuse of organs, the results of 
practice or neglect — cannot now be regarded as possessing any 
direct transforming influence upon a species. And the same is 
true of all tlie other direct influences, such as nutrition, light, 
moisture, and that combination of different influences which we 
call climate. All these, with use and disuse, may perhaps pro- 
duce great effects upon the body (^oma) of the individual, but 
cannot produce any effect in the transformation of the species, 
simply because tlicy can never reach the germ-cells from which 
the succeeding generation arises.” > Tliis states the issue. Do 
such influences change the germ? There is much experimental 
evidence that is pertinent. 

Tower, by experiments on potato-beetles, thought tlint he 
caused variations by breeding tlie beetles under various condi- 
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tions of temperature and humidity, and that these variations 
were inherited. His experiments are apparently accepted by 
Conldm,^ but Loeb holds that "they are not all beyond the 
possibility of error.” ^ Bateson agrees with Loeb, and suggests 
that these variations may be merely due to Mendelian heredity.® 

Kammerer experimented with several amphibia — toads and 
salamanders — under various conditions of temperature, hu- 
midity, and color environment, and he thought inheritable vari- 
ations were produced. Of these experiments Loeb says, ‘‘While 
the writer does not decline to accept . . . Kammerer’s statements 
in regard to the inheritance of acquired character, he feels that 
more work should be done before they can be used for our prob- 
lem.” * With this conclusion Conklin apparently agrees.® 
Bateson examines the experiments very critically and says that, 
until they can be repeated, he finds “it easier to believe that 
mistakes of observation or of interpretation have been made 
than that any genuine transmission of acquired characters has 
been witnessed,” ® 

Dr. D. T. McDougall injected into the ovaries of the plant 
Raimannia odoraia various substances, — a 10 % sugar solution, 
a Vlo % solution of calcium nitrate, radium, — with the result 
that new varieties arose. He also injected zinc sulphate into the 
ovaries of CEnothera biennis with similar results. Of these ex- 
periments Bateson says, “From the evidence, however, I am 
by no means satisfied that their original appearance was a conse- 
quence of the treatment applied.” ^ 

Conklin, referring especially to experiments by Stockard, who 
subjected male and female guinea-pigs to the fumes of alcohol 

» Conklin, TlerediUj and Entironment, 1915, p. 348. 

* Loeb, The Organism as a Tl'hoh, 191C, p. 348. 

* Bateson, Problems of Genetics, 1913, pp. 219-227. 

* Loeb, The Organism as a Whole, pp. S37-34I. 

‘ Conklin, Ilerediiy and Environment, pp. 350-351. 

* Bateson, Problevis of Genetics, pp, 109-211 (the quotation is on p. 2111 

» Ibid., pp. 227-929. 
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and maintained that these fumes produced weak and sickly 
oifspring, concludes that there is much evidence that the so- 
called racial poisons cause changes in the germ which are 
inlierited.^ 

Holmes examines tlie evidence for the true heredity of defects 
caused by alcohol, syphilis, tuberculosis, malaria, — so-called 
racial poisons: “It may be more or less probable, a priorit that 
they may permanently impair human germ plasm and give rise 
to strains with a degenerate inheritance, but our knowledge on 
this important problem is still too meager to justify positive 
statements.’* * 

Bateson, referring to this kind of evidence, says: “The very 
wide departures from expectation shown in many pedigrees of 
human diseases and defects are certainly in part attributable to 
the imperfections of the records, but I cannot doubt that the dis- 
crepancies are in part due to genuine physiological causes. In re- 
gard to some of these it is, I think, still open to question whether 
the transmission is a process comparable with that which we 
ordinarily designate as Heredity. Some element is obviously 
handed on from individual to individual, but it seems to me 
possible that this element or poison is distributed irregularly 
• among the germ-cells, spreading among them by a process which 
is mechanical, like the spread of an oil-stain in a heap of paper, 
or of a fungus in a heap of seeds. In the present state of patho- 
logical knowledge it is premature to make any suggestion as to 
the possible nature of such poisons. I am told by competent 
authorities that in the cases, for example, of the various poly- 
morphic hereditary paralyses it is very improbable that patho- 
genic organisms can be the exciting cause; ncvcrtliclcss, from a 
study of the inheritance in an ample series of families, I am in- 
clined to suppose that the element transmitted is something 

* ConUm, Heredity and Environment, pp. 310-311. 

* Samuel J. Holmes, The Trend of the Ilaee, 1021, p. 293. 
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apart from the normal organism, and that it is handed on by a 
process independent of the gametic cell-divisions. In such cases 
I do not anticipate that any ‘law’ of inheritance can be dis- 
covered, for if my view is correct, the process is not heredity in 
the naturalist’s sense at all. . . . 

“This group of cases introduces us to several points of inter- 
est. We have first the remarkable fact that the mother-plant 
can impress varietal characters on her offspring by influences 
which are not heredity in the ordinary sense. Seeds are in 
botany what larvae are in zoology, and no example is yet known 
in which the maternal impress extends beyond the seed-stage. 
But without any serious stretch of imagination we may suppose 
that a maternal impress may be such as to produce an effect 
lasting at least for the life-time of the immediate offspring; and 
it would not be altogether suiprising if such results were actually 
detected in the cases enumerated; for the difference in food- 
materials between those provided by a dent seed and a flint, a 
glutenous and a starchy, may, for aught we know, influence the 
later life of the plant, just as the nature of the milk supplied to 
the human infant is believed to do. Such influences may prob- 
ably enough be limited and perhaps trifling in comparison with 
those that are in the strict sense genetic, but we do not yet 
know that they are negligible.’’ ' 

According to Bateson, therefore, the influence of diseases and 
poisons on the offspring would be due to environmental condi- 
tions affecting the development of the individual, and would not 
be eases of true heredity at all. 

That the germ-cells are influenced by environment veiy little 
if at all, and surely only after a long period of time, seems to 
some autliors to be shown by the e.\-pcrinients of Castle and 
Phillips, who removed tlie ovary from a pure white guinea-pig 

> Bateson, MendeVi Vrinciples of Heredity, 1909, pp. 254, 264. (By cour- 
tesy of tlic University Press, Cambridge, England.) 
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(pure being understood in the Mendelian sense) and put in its 
place the ovary of a pure black animal. The white female with 
the black ovary was bred to a pure white male. Three gener- 
ations of offspring were all black, black being a dominant char- 
acter. The fact that they were bred in a white environment did 
not change their character at all.* 

Payne bred sixty-nine generations of Drosophila ampelophila 
in the dark without producing any modification of the visual 
organs.* 

Conklin, in summing up the evidence, says : “ (1) Developed 
characters, whether ‘acquired* or not, are never transmitted by 
heredity. . . . 

(2) Probably environmental stimuli acting upon germ cells 
at an early stage in their development may rarely cause changes 
in their hereditary constitution. . . . 

(3) Germ cells like somatic ceils may undergo modifications 
which are not hereditary; they may be stained with fat stains 
and the generation to which they give rise be similarly stained: 
they may be poisoned with alcohol or modified by temperature 
and such Muence be carried over to the next generation with- 
out becoming hereditary. All such cases are known as ‘induc- 
tion and many instances of the supposed inheritance of ac- 
quired characters come under this category.” * 

Dr. 'William McDougall holds that the problem of the inherit- 
ance of acquired characters is unsolved.* Loeb says he is ‘‘not 
aware that there is at present on record a single adequate proof 
of the heredity of an acquired character.”' And Bateson: 
“Abundant illustrations arc available in which individuals ex- 
posed to novel conditions manifest considerable changes in 


* Conklin, Ileredtly and Environment, pp. 311-347. 
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characters and properties, but as yet there is no certain means 
of determining that germ-cells of a new type shall be formed. ^ 
Professor George H. Parker, in a lecture for the benefit of the 
Radcliffe Endowment Fund, has called attention to three lines 
of research that emphasize the persisteney of the germ-plasm 
and its enormous power in determining the development of the 
individual. The Hrst of these three classes are the facts of Men- 
delian heredity, which show that individual traits are carried 
along by the germ unchanged for generations. The second is the 
experiment of Castle with the guinea-pigs, to which we have 
already referred. If a philosopher may intrude into biology, I 
should like to say that these experiments do not seem to be con- 
clusive against the influence of environment on the germ; for, 
if you will recall Steinach’s experiment, you will see that the 
ovary itself is a powerful environmental influence, that it is 
secretions from the ovary that determine in part the develop- 
ment of the body. So by transplanting black ovaries into white 
bodies possibly no real change of environment results. The 
third group of facts showing the power and persistence of the 
germ is furnished by the study of identical twins.= These, it is 
held, are formed by the separation of the impregnated ovum into 
two zygotes, which then form two individuals. The intensely 
minute power of the germ is shown by the fact that delicate 
marks like the pattern of the lines of the skin on the fingers the 
fingeiprints, are largely in their main aspects identical for both 

individuals. .11. *i.:„ 

But Wilder shows, in his Pofm and Sole Stud^e,, that this 

hereditary power of the germ is also limited ’ 

This we should expect, if variation is to arise. All the lines 

* Bateson, Problems of Genetics^. -13. , . jionjters,” in American 

. H. H. Wilder. Wtidc^! ‘Tidn. and Sole SlndiB." 

(1010). No- 2 oo<t 0= »■ 

c/ Ttcins {Mammals), 1017. 
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not reproduced, only the main ones. Moreover, there are in 
some cases marked variations. Thus, in a study of the prints of 
the four palms and four soles of duplicate twins, seven of the 
members show remarkable identity, but one shows equally pro- 
nounced variation. Variation and heredity both operate here 
as elsewhere. 

In a suggestive article in Harper^s Magazine for December, 
1923, Dr, Ellwood Hendrick calls attention to evidence in favor 
of the hypothesis that traits acquired by the parents through 
their own activity are transmitted to offspring conceived while 
such activity is operative. Thus the offspring of white mice 
trained to respond to a bell are said to learn to respond to the 
bell quicker than their parents do. This may be true, but much 
work is necessary before such an hypothesis can be accepted as 
proved.^ 

But, even after all this discussion of acquired characters, there 
remains a pretty general feeling that in some way environment 
influences the germ in some other way than by calling forth its 
potentialities. Thus, Osbom holds that the facts of progressive 
adaptation imply law, and this must mean some kind of orderly 
change in response to environment. This need is especially 
emphasized by the paleontologists. Lull finds such influence 
largely in climate, but is confident that there is some relation 
between development and environment. Conklin believes that 
environment may change germ-cells in the early stages of their 
development. Semon and Osbom hold that this influence of 
environment may come through the mediation of the secretions 
of glands. Dricsch apparently believes that the connecting link 
is found in cntclcchy; and J. ArUiur Thomson holds Uiat tlic 
connection is through a process of trial and error analogous to 
that exhibited by mind. 

* Cf. I\ an rctro% itch Pnwlow, *‘The Idcnlily of Inhibition m itii Sleep and 
Ilj-pnosis,” in Saentific Monthly, December, 1023, pp C03-C03. 
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The result seems to be that possibly, perhaps probably, 
certain environmental influences produce very slowly changes in 
the germ, but that there is at present so little proof of the inherit- 
ance of acquired characters that it is unsafe to base any theoiy 
of evolution or theory of character on such insecure foundations. 


E. Mutations 

The question as to the influence of environment on the germ 
leads naturally to the subject of “mutations.” If we start with 
the assumption that the complex organism is formed from a 
single-celled organism, and that this is true from the point of 
view both of racial and of individual development, then we must 
formulate some description of the way in which the original 
cell can change. If we look at the facts of either class, we are of 
course led to the conclusion that this power exists in the cell. 
Eggs of different organisms in the same environment give rise to 
different organisms. If we look at the process of evolution, we 
must suppose that the original single-celled individuals from 
which man is derived got some new power different from that 
possessed by the ancestors of the amceba, which has not 
changed. The origin of this new power, tMs variation, may con- 
ceivably be accounted for by assuming that some of the cells of 
the original uni-celled creatures did not divide into mathemati- 
cally equivalent parts. This fact that the two parts were differ- 
ent might, in the struggle for survival, conceivably have led to 
an advantage for one of the parts. Such advantage might possi- 
bly have consisted in a variation which led to reproduction by 
conjugation, in consequence of which, by a process of Mendelian 
heredity and crossing, it is within the bounds of possibility that 
the various species and individuals now present on earth could 
have resulted through the process of natural selection. Such an 
hypothesis is of course a mere guess;* but somehow variations 
* Cf. Venvorn, Allgemeine Pkysxologie, 1915, p. 220. 
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must have occurred, otherwise evolution is impossible. Let us 
therefore examine some of the theories that have been offered. 

De Vries, chiefly by observations on the evening primrose 
{QHnothera Lamarchiana), thought he found certain new quali- 
ties carrying large variations which arose spontaneously, or 
rather through no known cause. These variations he called 

mutations.’ ^ Bateson, who criticizes this theory at length, 
holds that nearly all of De Vries’s “mutations” may be ex- 
plained by Mendelian heredity, — that is, by the recombination 
of traits or by the loss of traits,^ — and concludes, “If further 
we find that we have, with certain somewhat doubtful excep- 
tions, never seen the contemporary origin of a dominant factor, 
or of inter-racial sterility between indubitable co-derivatives, 
it needs no elaboration of argument to show that the root of the 
matter has not been reached.” ’ 

Additional researches on (Enoihera show that the normal num- 
ber of chromosomes for the genus is 14, but that in various 
“mutants” this number is changed. Thus, lata has IS, semilata 
15, semigigas 21, gigas 28.‘ Therefore Dr. Gates thinks that 
eertain varieties of Q^notkera show distinct mutations which 
cannot be accounted for on Mendelian principles, and decides 
that they depend on changes in the nucleus of the cell. “Such 
changes may be thought of as alterations in chemical structure 
or even m polarity, and may also be supposed to extend to the 
ground substance of the whole cell. But the real nature of all 
ukt* ^ last mentioned is at present highly spec- 

T. H. Morgan shows that many variations do occur as an 
accompaniment of the recombination of Mendelian factors, and 


* Problems of Genetics, p. lOl 

|1W..PP.0!)-10J •iw.,p.e40. 

• li'n Animalc NalL, 1020, i!, 410. 

,0 lEaolW. 
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believes that in this way new factors may possibly be produced 
or old ones dropped out, and so mutations may arise. More- 
over, he holds that mutations, in De Vries’s sense, may occur 
spontaneously. The causes of the spontaneous variations we do 
not know.^ 

Driesch, after referring to Bateson and Ve Vries, says: 

Mutations’ are known to exist at present only among some 
domesticated animals and plants. Nothing of a more general 
character can be said about their law or meaning.” ^ With this 
conclusion, it would seem, we must for the present rest content. 

But Thomson sums up his consideration of the whole problem 
in these words: *‘The position we are suggesting is that the 
larger mutations, the big novelties, are expressions of the whole 
organism in its germ-cell phase of being, comparable to experi- 
ments in practical life, solutions of problems in intellectual life, 
or creations in artistic life. ... Is it fanciful to suppose that 
these gametes, neither simple cells nor portmanteaus of hered- 
itary factors, but unified individualities, experiment internally, 
not fortuitously but artistically, not at random nor yet inex- 
orably, not purposefully but perhaps purposively, and that they 
are body-minds or mind-bodies telescoped down?” ® 

Here again, in the problem of the origin of variations, we find 
the same views that have appeared elsewhere — a confession 
of ignorance, a mechanical view, a teleological view. But, al- 
though there is no generally accepted proof that the environ- 
ment causes inheritable changes in the germ, there is much 
evidence that the environment does something; and this leads 
to the very interesting problem of the relation between heredity 
and environment. 

^ Morgan, A Critique of the Theory of Erdutum, 1916, pp. 163-163, 104. 

* Driesch, The Science and Philosophy of the Organism, 1907, p. 239. 

* Thomson, The System of Animate Nature, ii. 430-433 passim. 



CHAPTER XIX 

ORGANIC EVOLUTION 

F. Heredity and Environment 

Ip the leaves of a tree are arranged according to size (fig. 
71), we find a continuous series, but there are more leaves of 
medium size than extremes. If a lot of beans be sorted out ac- 
cording to their weights, and those between certain weights put 
into cylinders, the cylinders, when arranged according to the 
size of the beans, will appear as shown in figure 72. . . . If we 
stand men in fines according to their height (fig. 76) we get a 
surular arrangement. 

., <^feences in size shown by the individual beans or by 
the mdividual men are due in part to heredity, in part to the 
en-wronment in which they have developed. This is a familiar 
fact of almost every-day observation. It is well shown in the 
following example. In figure 76 the two boys and the two vari- 
eties of com, which they are holding, differ in height. Thepedi- 
pees of ae boys . . . make it probable that their height is 
argely inhcNted and the two races of com are known to belong 
efect^ respectively. Here, then, the chief 

Sd. f fir' '' On the oaer hand, if 

r u ■ in n favorable environment 

tte result is different from tte development in an unfavorable 
TOnment, shown in figure 78. Here to the right the com 
s crowded and m consequence dwarfed, while to the left Ae 
me kind of com has had more room to develop and is taller.” ' 
isow. If m a community the taller men are selected for brecd- 
g, le average of aeir offspring will be taller ttan the average 

(QuoT^^^h/roufu^; of 1010 , pp H7-J52. 

ujsj ol Uic I nncelon Univerartj Tress, Tnnccton, N J ) 
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Fia 76 A short and a tall boy each holding a stalk of 
stalk of a race of abort Coro the other of tall co) 
(After Blakeslee ) 
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of the former population. If this process of selection is con- 
tinued, still taller men on the average will result. But soon the 
process slows down and a limit is reached. More tall men may 
be produced, but the tallest are not necessarily, or probably, 
taller than the tallest in the original population. Johannsen* 
working with self-fertilized beans, which give a pure race or 
races, found that a mixed population gave a number of pure 
lines; so that, no matter whether a small or a large bean in a 
given line were selected, the same racial characteristics would 
result. This tends to show that the variations in a pure line are 
due to environment and that the germ-plasm in each line re- 
mains pure and unaffected by environment.^ Jennings got 
similar results in lines or races oi Paramecium.^ These examples 
show both that there is a limit to improvement of individ- 
ual development by breeding and that environment plays a 
part. 

In considering the transmission of acquired characters, we 
saw many instances of the action of stimuli on development 
which called forth changes in the reaction of the germ irrespec- 
tive of the fact whether such changes were inherited or not. Mc- 
Dougairs experiments on plants point to the conclusion that 
chemical substances may so influence the ovules that individual 
development is modified; and these modifications are possibly 
transmitted to the offspring.* 

As Bardeen and the Hertwigs have shown, great monstrosities 
may be produced by the action of X-rays or radium or various 
chemical substances on the spermatozoa before fertilization.^ 

Stockard believes that the influence of alcohol is deleterious 
to the sperms and ova of guinea-pigs and produces reduced 
fertility and excess of weak offspring.* 


Morgan, op. cif., p. 150. 

J&jrf.. pp. 181-182; Conklin. JlerfdUy and Knnronment, 101.*, pp. 378-370. 
JWti., p. 311. * /Wa..p.811. 

lin'd., pp. 311-312. 
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Gudematsch found that if tadpoles of the frog were fed on 
the thyroid gland they transformed into minute frogs, scarcely 
larger than flies, but if fed on thymus gland they grew to be 
large, dark colored tadpoles but did not change into frogs ; if fed 
on the adrenal gland they produced extremely light colored 
forms. If canary birds are fed on sweet red pepper they become 
red in color. If the larvae of bees are fed on froyal jelly,* which 
is a bee food rich in fats, they become fertile females or queens; 

if fed on ordinary bee bread* they become infertile females or 
workers.** ^ 


T.* ^ already referred to the experiments by Gudematsch 
secretions of certain glands affect develop- 
1-1 experiments have been performed on young fowl 
e results. The environmental stimulus of substances 
^m the ovary and testes clearly influence development.^ That 
be secretions of various glands affect human development has 
thl^n-f variety of observations. “Thus an injury to 

result' j which lies beneath the vertebrate brain, 

Dcrf«.f'” * Stature, marked adiposity, and delayed or im- 
dW™ rT on the other hand, a diseased eon- 

fo Wd ^ y to o=«=essive funetion, is 

well as bv ^ *" the general size of the head, as 

Wrtol“ proportions of the face from 

the long 

are cliannc 1 f same time the proportions of the hands 

t™- "ormal to the short Tnd broad condition 
erddsToS ’"tluence of the secretions 

a^acc nt ^ “ontal characters as well, if 

e accept Uie views of such u-riters as Abraham Myerson.* 

■ ' ««.,pp. 330-331. 

tFummarizw! from Ilnr^cv ^f. pp. 74-70 

lOlS. anil Sir Eilnrnnl Srliarfcr'a Thr F^j Bodij and Hi Ditardm, 

• M>rr«.„. naPnandalit nK„X: 
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Nageli says that Alpine plants, “which have preserved the 
characters of high mountain plants since the ice age, lose these 
characters perfectly during their first summer in the low- 
lands.” ' 


In considering the reactions of organisms, we mentioned 
Loeb’s experiment on TubulariOt where a new head is generated 
at either free end of a section if the other end is buried in sand. 


but when both ends are buried no head is produced. “This 


proves in the clearest manner that in this case the power to form 
a definite complicated structure is called forth by the stimulus 


of the external environment/* * 

All these observations clearly show the marked influence of 
environment. They point, however, to a view that tlie environ- 
ment calls forth an inherited power of the germ ratlicr than tliat 
the environment immediately determines the result. The facts 


of adaptation bear on this general subject. 

How does it come about that birds arc fitted to the air, fish to 
the water, and animals to the land? So far as individuals am 
concerned, if acquired characters are not transmitted there is 
little meaning to adaptation, for it means only that Uic environ- 
ment causes certain changes. But individuals do show a power 
of changing. Thus Artcmia salina is a salt-^ter species wh.cli 
becomes Branchipus stagnalii in fresh v ater. 
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mental stimuli, and although heredity is a relatively constant 
factor while environment is a more variable one, nevertheless 
the two are indispensable to development.” ' 

In all these cases of adaptation and individual development 
it is clear that there is a mixture of the hereditary and the en- 
vironmental elements. But it is not clear what is the relative 
importance of these two elements; and, in view of the doubt as 
to the inheritance of acquired characters, it is a serious question' 
whether adaptations acquired by the individual are transmitted 
to the offspring. Let us now turn to the influence of environ- 
ment on the development of man. 

IV c have seen that man mherits biologically in the same man- 
ner as the lower forms. We have also seen that environmental 
agencies markedly influence his development, especially such 
agencies as are brought about by the internal secretions of the 
glands. There is, however, a vastly more important aspect of 
the influence of environment on man’s development. Tliis as- 
pect of environmental influence we have referred to as man’s 
social heritage. Space lacks for a detailed e.xamination of this 
intricate problem; but it is necessary at least to indicate its im- 
portance, for n-ithout it the biological picture of man is incom- 
plete. No doubt the same kind of general laws apply to man ns 
to the lower organisms. Y’et man has a verj- special relation to 
environment. His social environment, — the nation, mum'ci- 
p.ality, and home of which he is a part, the religious and moral 
beliefs with which he is surrounded, the education, culture, 
clubs, and social groups to wluch he belongs, — all these are 
aspi-cls of the environment which are transmitted to the indi- 
vidual through tradition and have been called our social Iierit- 
agi . I his .social en\ ironment is of the verj' greatest importance 
to mail. So >rr. Gmlinni Wallas asserts: “If the earth were 
struck hy one of .Mr. Wells’s cornets, and if. in consequence. 

* ConUin. Ilertdity end KnrirxmnenU p. aOO. 



OEGANIC EVOLUTION 311 


every human being now alive were to lose all the knowledge and 
habits which he had acquired from preceding generations 
(though retaining unchanged all his own powers of invention, 
and memory and habituation) nine tenths of the inhabitants of 
London or New York would be dead in a month, and 99 per cent 
of the remaining tenth would be dead in six months. * There- 
fore it would seem at first sight as if the biological hereditary 
factors were of minor importance in the development of man, 
and the social heritage, the environment, of extreme impor- 


tance. 

Dr. William McDougall has pointed out that this view was 
held by J. S. Mill and is inherent in American ideas of education 
and government.^ He also shows that the general effects of 
environment on human development and history are empha- 
sized by T. H. Buckle, M. J. Finot, J. M. Robertson, and 
J. Oakesmith.’ Opposed to the view that human development 
depends on environment are Count Gobineau, Dr. C. Woodruff, 
Madison Grant, and De Lapouge,^ to whom may be added Dr. 


WilUam McDougall and Dr. Raymond Pearl. 

The issue has been excellently stated by Dr. McDouga : 
“Let us imagine that in some one of the great well-defined na- 
tions — say the British — every infant, throughout a period o 
fifty years, could be exchanged without the knowledge of its 
parents for an infant of another people. If this were done, a 
the close of the period of fifty years the anthropologic constitu- 
tion of the nation would have been completely changed or ex- 
changed. Would that affect the future course of its natonal 

life? If so, in what manner and degree? If We suppose e ex 

change to have been made with some other nation of siimlar 
composition and level of culture, the race-slumpers - Messrs. 

. Wallas. Our Social Heritage. I9«. p. W- (By “-‘esy of the Yale Ua,- 

versity Press, New Haven ) 1021 nn. 20-24. 

» McDougaU, Is America Safe for ® 28-29. 

* Ibid , pp 25, 20-31. ’ 
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Finot, Oakesmitli, Robertson — would confidently reply: *No, 
it would make no difference.* Would they give the same reply 
if the exchange were made with some remoter people, say the 
Japanese, or Armenians, or Italians; or with a still remoter 
people, say the Hottentots or the Bushmen of southern Africa, 
or the Malays of the Far East?’* ^ To this question Dr. Mc- 
Dougall makes the answer that such an exchange would make a 
very great difference, because civilization depends on innate 
differences of races, as is shown by comparative studies with 
mental tests and in a variety of other ways. The traits that are 
biologically inherited are what determine human development.^' 
Dr. Raymond Pearl, in his Biology of Death, reaches a similar 
conclusion in respect to one character of human development, 
longevity: *'So the third large result is that heredity is the pri- 
mary and fundamental determiner of the length of the span of 
life,” and probably ‘‘environmental circumstances play their 
part in determining the duration of life largely, if not in principle 
entirely, by influencing the rate at which the vital patrimony is 
spent.” * And all this, of course, in spite of such social environ- 
ment ns IS furnished by preventive medicine and by public- 
health ser\*ice. 

Tlml there is mnrked disagreement n-itli this view of the rcl- 
a 'a ue of heredity nnd environment ns exhibited in man’s 

fZ quotations 


“In his inspiring address on ‘Tlie Energies of Men’ William 
James shoaed that we have resersoirs of powerwhieh we rarely 
ap great energies upon whieh we seldom draw, and that we 
hahitiially live upon a level whieh is far below that whieh nc 
might occupy. . . . 


"""owK-yC p. 31. (Ily courlM.v 

pp 115-117. ' 

I /Mslt. loij. pp. SJ5-2J0. 
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“We form tlie habit of thinking of great men as having ap- 
peared only at long intervals, and yet we know that great crises 
always discover great men. What does this mean but that the 
men are ready formed and that it requires only this extra stim- 
ulus to call them forth? To most of us heredity has been kind 
kinder than we know. The possibilities within us are great but 
they rarely come to full epiphany. 

“What is needed in education more than anything else is 
some means or system which will train the powers of self discov- 
ery and self control.” ^ 

“But it will be said that self control depends upon inherit- 
ance, that strong wills and weak wills are such because of hered- 
ity. It is true that one man may be bom with a potentiality for 
self control which another man lacks, but in all men this poten- 
tiaUty becomes actuality only through development, one of the 
principal factors of which is use or functional activity. An 
amazing number of persons have but little self control. Is this 
always due to defective inheritance, or is it not frequently the 
result of bad habits, of arrested development ? To charge defects 
at once to heredity removes them from any possible control, 
helps to make men irresponsible, excuses them for making the 
least of their endowments. To hold that everything has been 
predetermined, that nothing is self determined, that all our 
traits and acts are fixed beyond the possibility of change is an 
enervating philosophy and is not good science, for it does not 
accord with the evidence.” ® 

“Whether all the phenomena of life and of mind can be ex- 
plained on the basis of a purely mechanistic hypothesis or no , 
that hypothesis must square with the facts and not the facts 


with the hypothesis.^ 

“Because we can find no place in our philosop ly 


and logic for 


■ Conklin, nercdUy and EnciranT^. pp W n 

■ Ibid , pp. 477-478. Cl L. T. Hobhouse, Detelopmcnt and I urpm 

■ Conklin, Ilmdity and Encironmenl, p. 470. 
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self determination shall we cease to be scientists and close our 
eyes to the evidence? The first duty of science is to appeal to 
fact and to settle later with logic and philosophy. Is it not a fact 
that the possibilities of our inheritance depend for their reali- 
zation upon development, one of the most important factors of 
which is use, functional activity in response to stimuli? Is it not 
a fact that in many animals behavior is modifiable and that im- 
pulses may be inhibited and controlled? Is it not a fact that 
experience, intelligence, will are factors in human behavior and 
that by means of these men are often able to choose between al- 
ternatives and so to control their own activities as well as exter* 
nal phenomena? Is it not a fact that our capacities are very 
much greater than our habitual demands upon them? Is it not a 
fact that belief in our responsibility energizes our lives and gives 
vigor to our mental and moral fiber? Is it not a fact that shift- 
ing all responsibility from men to their heredity or to that part 
of their environment which is beyond their control helps to make 
them irresponsible?” ‘ 

The decay of the most gifted races of the ancient world, 
aspeciallj those of Greece and Rome, was not due primarily to 
>ad heredity nor to bad material environment but rather to the 
growth of luxury and selfishness and unrestricted freedom.” ’ 

ere ue have two very eminent scientisU who seem to arrive 
at inclusion, that arc diametrically opposed. 

ro essor Taussig, in a masterly lecture, calls attention to tlic 

^ *^^ *^ *■'**'** ^^*^*^**^*^^ <lu*^‘‘*lion whether social stratification 

» <l<.e to innate qualities or to environment. He presents at 
some ..nglh the result., of Mr. Havelock Ellis’s investigation of 
Intisl, men of genius’ who had apparently acquired their dis- 
lliroiigh no obvious inherited privileges. 

- r. . K ounfl llml the upper classes in England conlributeil 


• ConVlin, ond K 

* p. 


nvironment, pp. 47 j>- 480 . 

» A aiudy vj lintuh Cenius. 
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183^% to these distinguished individuals, although the upper 
classes are only Vs of 1 % of the total population. A second 
group, which included the law, army, navy, and professional 
classes, constituting 4J^% of the total population, contributed 
45 % of the distinguished persons. The commercial and indus- 
trial classes, 21% of the population, contributed only 19%. 
Manual laborers, yeomen, farmers, and other such classes, 75 % 
of the population, contributed 18%. Mr. Ellis says the con- 
clusion is obvious: innate ability is much more widely distrib 
uted among the upper classes; social stratification rests on 
superiority, not on privilege. 

Professor Odin ‘ made a similar research on men of letters m 
Bulgaria, including about six thousand individuals. He found 
that the nobiUty, about 1 % of the population, contributed 25 % 
of the men of talent and 30 % of the men of genius. The liberal 
professions, 6 % of the population, contributed 23 % of the men 
of talent and 24 % of the men of genius. The manual laborers, 
80% of the population, contributed only 10% of the men o 
talent and genius. M. Odin explains these results, which well 
agree with those of Mr. Ellis, in a wholly different way. He 
holds that it is opportunity which determines the result. 1-or 
apply another test: what proportion of these men were bom in 
the city and what in the country? An immensely large pro- 
portion of the distinguished men were bora m the city, w ere 
greater opportunity is given. But in answer to this it m y ■ 
said that those of more innate ability naturally go to the ci y, 
hence the superiority of the men in the city is due n 
rdronment but to heredity. The statistical evidence may be 
interpreted in either way. , , , . i 

The testimony of biologj' Professor Taussig holds to be me - 

elusive, a conclusion with which all must agree. Psj c lo "S 
contributes to the discussion. Intelligence tests show a better 
■ Alfred Odin. Gcnhc <f« rmn* hommr,. rnru. 1895. 
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score for tlie children of the well-to-do than for the children of 
manual laborers. This is hdd to prove that there are innate 
differences. “Here again the evidence seems to me inconclusive. 
It is not certain that the effects of training and environment 
have been adequately eliminated. The technique of the method 
has hardly been so far perfected as to conform to this indispen- 
sable requirement. . . . We must admit, therefore, that the 
problem is not solved. We can lay down no certain conclusion. 
None the less, I cannot but believe that the trend of evidence is 
in the direction of the doctrine of superiority. That view has 
more support from the statistical and psychological evidence, 
more consonance v,-ith the implications of biology, than its 
rhal. ^ So must suppose that individuals are bom with in- 
nate differences in ability, that no men are free and equal Tlus 
conclusion of course docs not mean that environment plays no 
part, that education and endeavor arc not necessary; on tlie con- 
lrar>% they arc essential in bringing out the innate qualities. 
Each of us has potentialities, not capacities.”* 

The question of the influence of environment on human devel- 
opment is lluis interpreted differently by different autliorities. 

IS .such a vitally important subject that we must examine the 
evidence somewhat further. It really reduces to the question 
‘ r *‘**00 can be improved permanently bv processes of 
-luc«t,o.. or whether tl.e only po^ibilily for p^rrnnncnt im- 
.rovemcnl I,e, rnlionnl hreoding. i„ eugenics. So we find Mr. 
IK rlKTl sny.ng; • AN e thus nrrivc nl our final conclusion that the 
n J menus o pcmmucntly raising the .standard of the race con- 
..sls m the COUSC.OUS and deliberate application of tl.e n.etl.od 
of rafonal select, on _ ,-.r.. .sclecUve breeding, or, as it l.n.s Iwen 
aptly ..ann-,! by fial.on, Eugenics.-. n.c same opposition 

I s'V.’s Kl'lic.." in llarmrd /(turtai 

-'.•ee. ,'t ">“)• Oaa'-sl hv curtr., ef ll.e 

/. IBl. C/.Meltool'. 
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is to be noticed here; for Dr. Conklin, while recognizing fully 
the importance of genetics, concludes his examination in these 
words: *‘The possible improvements of heredity are great, the 
possible improvements of environment and training are great, 
but whether men of the future will be better than those of the 
past or present is a question not only of genetics but also of 
ethics.” '■ 

There is, then, apparently no unanimity as to the relative 
value of heredity and environment, no matter from what point 
of view we approach the subject. It will be instructive to ex 
amine the case of man a little more closely. Although it is im 
possible to take strains of the human race and breed them under 
exact conditions, as is done with strains of (Enothera, yet nature 
has made such experiments, which have been observed. It is to 
a depressing side of human nature that most attention has been 
called, to cases in which the race has deteriorated, apparently 
through inherited detrimental characters .But there is no dou t 
that, if such detrimental characters are inherited, the valuable 
ones are too. According to the analogy of artificial breeding, it 
is largely by the removal of harmful heritable characters that 
progress in the betterment of the human stock can be broug i 


about. , „ , 

Let us consider the experiments, if such they may be called. 
These experiments consist in investigating the history of certain 
famiUes,in the attempt to prove that combinations of defc.te 
hereditary traits lead to a marked degeneration in the s^ , 
thus they tend to show Uiatwhat determines the developmcn 
of character is due verj' largely, if not nholly, o ic J, 
environment being a negligible clement. 

“A farmer lived twenty miles distant from Ins -are t ne.gh- 

bor, whose only child he married. . . ■ 

Ids farm and went to a city . . - «here he made monej more as 


. Conthn. nmdity md Erinronma,!. pr 400-101, 



318 THE PHILOSOPHY OP CHARACTER 

a cunning tool than an adventurer. He became a high liver, 
gouty and dyspeptic, and died with symptoms of gouty kidney 
at 70. The couple had five children. The eldest, a son, became 
a Napoleon of Finance,* . . . He married a society woman, 
the last scion of an old family. The second child, a daughter, 
was club-footed and early suffered from gouty tophi. She mar- 
ried a society man of old family who had cleft palate. The third 
child, a daughter, had congenital squint. She married a man 
who suffered from migraine of a periodical type. The fourth 
child, a daughter, was normal. She married a thirty-year-old 
active business man, in whom ataxia developed a year after 
mamagc. The fifth child, a son, was ataxic at eighteen. The 
children of the ‘Napoleon of Finance’ and the society woman 
were an imbecile son, a nymphomaniac, a hysteric, a female 
epileptic who had a double uterus, and a son who wrote verses 
and was a society man. The cleft-palated society man and club- 
footed woman had triplets bom dead and a squinting, migrain- 
ous son, who, left penniless by his parents, married his cousin, 
the n^phomaniac daughter of the ‘Napoleon of Finance,’ 
er eing etected in an intrigue with her. The migrainous 

Temr stock-broker had a 

nerioifie 1 nT" ">“001106 daughter, a daughter subject to 
well a **1 irrespective of menstruation, as 

Tu 0^1 n"™. d-gtter, a deaf- 

Tr nel “ v “ ^"^"tion of the 

central ’ “ Cyclopean daughter (with one 

cen a, eye) bom dead, and, finally, a normal son. 'The sexual 

T1 e nr™ r i‘“ 'Napoleon of Finance.’ 

and ll r ° ‘iaughtcr of the farmer stock-broker 

the ataxic husband acre a dead-bom, sarcomatous son, a 
gout.s son, twin boys paralyzed in infancy, twin girls nonnal. a 
normal son. and a son ataxic at fourteen. The progeny of the 
nymphomaniac daughter and her strabismic, migrainous cousin 
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were a ne’er-do-well, a periodical lunatic, a dipsomaniac daugh- 
ter who died of cancer of the stomach, deformed triplets who 
died at birth, an epileptic imbecile son, a hermaphrodite, a 
prostitute, a double monster bom dead, a normal daughter 
and a paranoiac son.” * 

Let us take another example: “A typical case is that of the 
‘Juke Family,’ which was first investigated in the year 1877, 
and reinvestigated in 1915. To quote from the original study. 
‘From one lazy vagabond nicknamed “Juke,” bom m rural New 
York in 1720, whose two sons married five degenerate sisters, 
six generations numbering about 1,200 persons of eve^ grade o 
idleness, viciousness, lewdness, pauperism, disease, idiocy, in- 
sanity, and criminaUty were traced. Of the total seven gener- 
ations, 300 died in infancy; 310 were professional paupers, kept 
in almshouses a total of 2,300 years; 440 were physically wrecked 

by their own “diseased wickedness”; more than half the women 
fell into prostitution; 130 were convicted criminals; 00 were 
thieves; 7 were murderers; only 20 learned a trade, 10 of these 
in state prison, and all at a state cost of over 51,250,000. By 
the year 1915, the clan had reached its ninth generation^ and 
had greatly lengthened its evil record. It then num ~ 

individuals, half of whom were alive. About the year 
Jukes had left their original home and had scatterc m y 
over the country, but change of environment 1*“^ jde n 
material change in their natures, for they still showed Uie sam 

feeble-mindedness, indolence, licentiousness, and disfion<islj, 
even when not handicapped by the associations of the r 
family name and despite the fact of their being ^ 

better social conditions.’ The cost to the state had ‘ 

about 52,500,000. As the investigator remarks, all this 

• Samuel J. nolracs, Wf T rnd of the "owr 

Kic^n and d«cnW Company. Inc., Nc* 

qiiotntjon^, by courtesy of ilcssrs. iiaroo v. 

York). 
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migEt have been averted by preventing the reproduction of tbe 
first Jukes. As it is, the Jukes problem is still with us in growing 
severity, for in 1915, ‘out of approximately 600 living feeble- 
minded and epileptic Jukes, there are only three now in cus- 
todial care.’ ” ' 

One more example : “ A striking illustration of how superiority 
and degeneracy are alike rigidly determined by heredity is 
afforded by the ‘Kallikak Family,’ of New Jersey. During the 
evolutionary War, one Martin ‘Kallikak,* a young soldier of 
illicit affair with a feeble-minded servant- 
girl, by whom he had a son. Some years later, Martin married a 
woman of good family by whom he had several legitimate chil- 
li ‘s what happened: Martin’s legitimate children 

of good stock all turned out well and founded one 

® “'ost distinguished families in New Jersey. ‘In this 
amiy and Its collateral branches we find nothing but good 

doctors, lawyers, judges, 
educators, traders, landholders, in short, respectable citizens, 

hav ™ prominent in every phase of social life. They 

00 ^' r' prominent in their 

noTer ■ T r'^" they have gone. . . . There have been 
no fa ble-minded among them; no illegitimate children; no im- 

trnst to *'==''>olly loose.’ In sharp con- 

feeble-m- ®hmd the descendants of the 

is-ian l'" T have been traced. Their record 

Cmn '®‘™'"dcd, 30 illegitimate, 33 grossly immoral 

mosUy /rostitutcs), 24 confirmed alcoholics, 3 epileptics, 82 
fAvo fnLn ^ ci-iminals, 8 kept houses of ill fame. Here arc 
samp sn’I *'• * * 1 ^’ paternal ancestor, living on the 

■ . m le same atmosphere, and under the same general 
’ I^llirop Slotldartl Tt,^ n -_ 

Elclibnl quoin from piRcdlMifl'"'"""' 1022. PP- 05-M- 

lOJO. pp. ISB-ICO. 01, i, nuolotiln “d Johnson’. Apflird Eugmei, 

CimriM Scrilinor’* Sons. ^V«• York.)”"'^ * " '“’‘‘’"'"'0 "o’ '*1' 
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environment; *yet the bar sinister has marked every generation 
of one and has been unknown in the other. * 

Writers like Dr. Lothrop Stoddard are overwhelmed by the 
influence of heredity and the dangers that may result to society 
unless public control of the propagation of such families is exer- 
cised. In general it seems that Dr. McDougaU would agree, ^ 
and Professor Parker has often expressed himself as in favor of 
such control.® When to these awful genealogies are added the 
conclusions reached by statistical researches on the decline of 
the birth-rate as formulated by Dr. Holmes, the outlook be- 
comes appalling; for there is very little doubt that families of the 
type of the Jukes and the Kallikaks, and types intermediate 
between them and the better classes, increase much more 
rapidly than the kind of family that society must wish to pre- 
serve.® But there are other writers who view the matter more 


hopefully. . . , 

Dr. Henry A. Cotton, while not denying that constitutional 
defects and general lack of stamina may be inherited, and while 
believing that the increase in insanity is out of all proportion to 
the increase in population, holds that the specific influence of 
heredity in mental and physical abnormalities has been much 
exaggerated, that many of these disturbances are 
culating toxins caused by infections in various parts of the body 
and by disturbances in the secretions of the endocmc glands; 
hence that the most promising practical procedure for the con- 
trol of insanity is to eliminate these bodily environmental con- 
ditions which are among the causes.® The Society for Mental 
Hygiene is founded on the theory that much msamty is a pre- 

- Stoddard. Jtrroll. pp. 00-S7. S.^dard quot« two. nolmc,-, W a/ 
Iftc Itacc, p 31, and from Topcnoc and John^. P 10»- 

> McDougall. Z. Arnica 

> G. H Parker, Bwto}y and Socml * Cau,e 5 of llie Dccl.mng 

< Holmca. nc Trend of the Race. cl., an.. The Oau5C5 

"•'^cSuot. The Dejecitee, VeUnquent, and Inrane, 1051. PP S* 3. 
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ventable disease and may be controlled by agencies similar to 
those recommended by Dr. Cotton, abetted by proper changes 
in the mental environment. 

Commenting on such cases. Dr. Holmes says: “From the 
standpoint of heredity, such families as the Jukes, Ishmaelites, 
Zeroes, etc., constitute a complex problem. That bad environ- 
ment and the evil influences of family traditions are potent fac- 
tors in determining the degradation of these unfortunate people, 
there can be no doubt. But there can be little doubt that hered- 
ity is a factor of great potency as well. Criminality may be due, 
not so much to tlie transmission of vicious propensities (although 
there is evidence that vicious traits are transmitted), as to the 
inheritance of mental defect and general lack of stamina.” * 
Wliat can we glean from such a mass of conflicting evidence 
and different interpretations? It would seem that both heredity 
and environment are important factors. If the development of 
the individual and of the race is to be bettered, then so far as we 
can see at present both biological inheritance and social and 
material environment should be controlled. Biological inherit- 
ance can be governed only by the segregation or the sterilization 
of the mentally unfit, or by a process of education whereby indi- 
viduals of tainted inheritance will voluntarily refuse to propa- 
gate. In the case of the more manifestly unfit educational 
methods seem useless; and in view of the blindness and strengtli 
of the sex-impulse tliey seem wcll-nigh hopeless anywhere. 
Control by compulsion is, then, the only practical remedy in so 
far as biological inheritance is concerned ; we must reach the con- 
clusion that the manifestly unfit should be prevented from 
multiplying, either by segregation or by sterilization according 
to circumstances in individual cases. Such a procedure is 
e.specially neccssarj- because the whole trend of modem civili- 
rntion, by means of preventive medicine and social aids, is to 
* llolmw. The Trend vj Ihe IJaee, p. 80. 
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suspend the action of the natural forces that tend to restrict the 
number of the manifestly unfit. 

Of the importance and necessity for the control of environ- 
ment perhaps nothing need be said; for all kinds of charitable 
and social and labor organizations, including churches and 
societies and the State, are at work on the specific ways of in- 
fluencing development through environmental conditions. The 
whole lesson of biology seems to be that the environment calls 
out a response from what is latent in the germ. We must fur 


nish the best possible environment. 

The greatest theoretical hope for the improvement of the 
individual, and through the individual of society, would, t^en, 
lie in the control of both heredity and environmental conditions. 
All of which sounds very fine theoretically, but practically the 
difficulties of such a procedure seem well-nigh insurmountable, 
though a beginning has already been made in some 
According to Dr. Holmes, ‘‘the Right Rev. Monsignor W. F. 
Brown in setting forth the attitude of the Church before the 
National Birth Rate Commission declared that the State cannot 
lawfully forbid the marriage of the physically defecrive or even 
the feeble-minded.” ^ What his position m regard to sterili- 
zation would be I do not know, nor do I know what the attitude 
of the Protestant churches would be.’ Evidently, however great 
practical difficulties are involved; but theoretica y con ro o 
the germ-plasm of the more unfit seems a very 
cedure. Dr. Holmes agrees that sucli measures 
doubtedly relieve society of an immense burden^. . • ‘ 

hasitsfatainitsown handstomokeorto mar. WilUtever take 

itself in hand and shape its own dcstmy? 

■ n. Hollingvorth and A. T. rollenbcrgcr, AppUcd Pm W- 

1023, pp. 31-53. „ „„ 

■ Holmes, We Trend oS the Jtaee ^ Hodgson, " BirUi-Conlrol 

■ Possibly a hint "S given *’/. October. 1023, uii. 01-71. 
and Chrislian Elhics. in the Ilwhert 

• Holmes, The Trend of the Peer. pp. 381. oSJ. 
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Dr. I^IcDougall lias recently pointed out with great skill the 
inadequacy of current ethical theory to cope with the problem of 
population and with other political and racial questions. He 
believes we must reject the principles that all men in a literal 
sense are equal and that the individual alone should be con- 
sidered, but thinks we must treat men as a means for bringing 
about the highest happiness for the greatest number. This goal 
can be reached only through an enlightened nationalism broad- 
ened to include international cooperation. Enlightened nation- 
alism involves a combination of the aristocratic and the demo- 
cratic principles, and includes restriction of the birth-rate, 
especially of the less valuable elements of society.^ 

But, as Dr. E. M. East has shown, even if one objects on 
ctliical grounds to a rational restriction of increase in popula- 
tion, such restriction is inevitable; for population tends, as 
Malthus asserted, to increase in a geometrical proportion but 
food-supply in an arithmetical one, and apparently increase in 
food-supply must eventually cease. AN^ith much support from 
facts. Dr. East points out that within one hundred years the 
increase in population must be radically restricted, and that 
civilization wll relapse into barbarism unless a just balance 
between available food and number of inhabitants is main- 
tained. The rational conclusion is to face Uie facts, to control 
|K>pulntion consciously so as to prevent the increase of undesir- 
able strains, and to begin tioir.* There seems little doubt that 
Dr. East is rirh!. 
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But, lest I be understood to mean that I believe the sole 
means for social improvement are to be found in genetics, let me 
call attention to what I think are two great experiments on the 
influence of social environment, through education, upon the 
development of the individual. One is furnished by the Roman 
Catholic Church, which through a great organization embody- 
ing immense practical wisdom succeeds in impressing its views 
on an exceedingly large number of individuals. The other is, or 
was, the German Empire, which likewise through an immense 
organization of its educational system succeeded in imposing a 
certain theory of conduct on a very large number of its citizens. 
These experiments, if such they may be called, exhibit two 
points in common: a great organization with a definite plan of 
action; a theory that to accomplish results in moulding the 
development of individuals it is necessary to train individuals 
continuously from birth to maturity. Society can learn a lesson 
from these examples. If it wishes by education to improve 
social conditions, it must conform to three requirements. (1) t 
must attain some plan of action, some ideal for which to strive. 
Such an ideal may be changed and enlarged, but some cone 

aim is necessary. (2) In order to control development according 

to its ideal, society must seize its material early. (3) The on y 
agency by which it can do this on a large scale is throug 


public schools. , , . 

May I suggest how society could conceivably apply an idea 
for the development of the individual tlirough iU schoo s 
Massachusetts, I am told, it is a rule in the public sc oo s 
before classes begin in the morning the teachers sha rea 
selections from the Bible; it is also a rule that no commen s la 
be made on the moral or religious signifieauee of sueh seleeUons 
In conversation with some of my teacher-friends I have been 
informed that many public-scliool teachers would nelcorae a 
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code of ethical or moral teaching that would furnish them with 
an outline of permissible comments to be made on the text; that 
they are ready and eager to give moral instruction throughout 
their class work. Theoretically I believe that in some such way 
society must furnish moral education to its citizens, but prac- 
tically, again, the difficulties seem insurmountable. I am, how- 
ever, thoroughly convinced that without such moral instruction 
education defeats its own object; that it merely furnishes tools 
for good and evil alike to use as they see fit; that in the case of 
the evil mind society is through education merely fumisliing 
tools to be used against itself. 

But what is the result of this long examination of heredity, 
variation, and environment? The same that we have noted in 
otlicr departments of science. Some general mechanistic ac- 
count is furnished, incomplete, upon the details of which there is 
no agreement. Opposed to this is the opinion, held by not such 
a large number of scientists but nevertheless by a considerable 
body of men of good repute, that no explanation of heredity and 
variation can be given in mechanistic terms. Then there is the 
tliird view, held by perhaps the most eminent and conservative 
scientists, that, although a beginning has been made, yet the 
explanation of these difficult subjects still rests in obscurity. As 
to the relation of heredity and environment, and as to the prob- 
lem of acquired characters, we find like divergencies of opinion; 
tlic general view in regard to acquired characters is that there is 
no evidence that such charnclers arc transmitted. As regards 
the evolution of man, there swms in general a pretty universal 
tendency to hold that his conduct is a response of hcrcdilao' 
tendencies to environmental conditions and that both factors 
must be taken into account.* Tlic implications derived from a 
study of heriMlity for a tlieoiy' of character arc obvious. 

‘ Cf. Vrmon 1*. Kcllopj?. Mind and Uerfdily. 1023. 
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When, therefore, we contemplate a return to our task of for- 
mulating a theory of organic evolution based on such lack of 
agreement and on such ignorance, we may reasonably be filled 
with despair. Let us, however, briefly review what solutions 
of the problem have been offered. 



CHAPTER XX 


THEORIES OF EVOLUTION 

H OWE VER imperfect our knowledge of heredity and variation, 
the fact remains that there is descent. Many theories have been 
formed in the attempt to render this fact of the gradual trans- 
formation of species intelligible. There are certain general and 
crucial facts that all theories must face, some of them of a very 
general nature, some more concrete. (1) There is the demand 
for uniformity in explanation, usually but unnecessarily stated 
in the form that everything shall be explained in terms of nat- 
ural law without the introduction of any such concept as tele- 
ology. (2) The fact that evolution does not display a consistent 
movement towards a definite end, but exhibits returns and 
brandlings into blind alleys and a persistence of early forms in 
conjunction with more developed ones. (3) The general facts 
of hercdilj , especially the lack of evidence for the inheritance of 
acquired characters. (4) The fact of variation. — that some are 
useful and some arc not, that some show very remarkable adap- 
tations to local and climatic conditions, that we have no knowl- 
edge of tile cau.se of variation. (5) The facts of regeneration 
and individual development, and (C) those of mental phenom- 
ena, From our sur\'cy it is evident that no ver>' satisfnctorj' 
result will be ohlaincd; but let us examine briefly the main 
aspects of some of these theories of descent, no one of wluch hns 
boon iinivorsnlly ncccplcil. 

I irst Icl im tnke the Lamnrckinn theory. All vnrieUes of this 
tluoiy assume that the enrironineiil acl.s on the organism and 
that the organism renct.s with more or Icsj permanent results for 
itself. 1 Ims, 1/ the environment consists of trees, animals gradu- 
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ally begin to use their limbs in climbing; their limbs are modified 
by this use, and this acquired character is retained and passed 
on to the offspring. Also in some Lamarckian theories the en- 
vironment is held to create a want. For example, an elephant 
with a short trunk happens to go to a country in which there are 
high trees; he wants the leaves; he keeps trying to reac t em 
This want caused by the environment is held to lead him to con- 
tinual attempts to satisfy the want, and through repeated use 
these attempts are reflected in his organism and his trunk grows 
longer; this trait is retained in the organism and is transmitted 
through heredity. The environment can also 
One example is furnished by the influence of lack of food, which 
stunts growth; another by the aetion of light on the sta , 
whereby sensitive spots are produeed which eventua y, g 
natural selection and the heredity of these acquired sensitive 

"^r:^:rLaccumulatedm 

Origin of Plant Structures,’ and ‘The Origin of 

turfs,’ a vast mass of facts about plant life afl tendmg^ow 

that the structures of plants are due to the 

agencies. Thus the structure of the the ongm of . 

thfshapeof the leaves, thetendrils and pads of 
etc., can, according to him, all be J surrounding 

of the growing plant-orgamsm * their charac- 

forces. It is a well-known fact th p reared in dry 

ter with their environment. j Flowers con 

or eiimotes, Tj” "n m inseet-oFeney.- 

Similarly be explained b> se F produce va- 

The nectar-seeking insects whence result not 

rious stresses and strains in tl j organs, 

o.,ya,.a,F.m.t,rr,«oi.ri*.m».^l^^^^^^^^ 

Of petals, sepals, etc., but als nectaries 

the colour-markings, etc., of ce 
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themselves are, according to this theory, to be ascribed to the 
nutritive currents in the plant tissues, set up in direct response 
to the irritation of the feeding insects. 

“Coming from the realm of botany to that of zoology, we 
have the work of Professor Hyatt, who attributes the character- 
istics of molluscs and shells, as well as those of extant sponges, 
to the nature of the surrounding media. A. S. Packard upholds 
the Lamarckian factors as the sufficient cause of the metamor- 
phosis of insects, of the peculiar tubercles, spines, and bristles of 
certain caterpillars, of the climatic variations of butterflies, etc. 
IN^ith regard to the higher animals, we have the studies of H. F. 
Osborn, who explains the structures of mammalian feet and 
teeth by the mechanical action of external agencies; while 
Professor Cope sees in ‘friction, impaction and strain, brought 
about by use or motion,’ the originating factors of the vertebral 
skeleton.” ' 

^^’hilc the facts of use and disuse of function as creating the 
organ the changes resulting from the direct action of envi- 
ronment are indisputable in some sense,^ yet if these vari- 
ations in the individual are to be summed up and preserved by 
the offspring so as to furnish a basis for the process of evolution, 
they must of course be inherited by the offspring. We have seen 
that there is little or no evidence that this occurs. All La- 
marckian theories are thus open to suspieion. Psychologies and 
theories of societies, like Spencer’s, built on such foundations 
have a verj- precarious footing.’ 


"/ EroUitian. 1013, pp. 115-110. (Quoted 
>Tw ™ “"J' I-W- London.) 

^ EnncipU, o/ EroluUm, p. 178; Bergson, L’ewlutim 
“J"' fWnnt Lamarckian ll.eories, see A. S. Packard. 

“• Lamarck. Zcolo,i^l nilcoph!/. 
and The Oriein 'Vlu ^*^nslow. The Oriffin of Plant Siruetures^ 1805. 

ini? V rT? ^ Alrueiurr,. jsga; V. L. Kellogg, Darvrlnism To-day. 
1007, K. IX Coi>e, The Onytn of FitleH. 1887, and The Primary Pactore of 
Offanie /.rrrfu/K»fi, IBM. 
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Recognition of this fact has led most students of evolution to 
adopt some form of the Darwinian explanation, which holds 
that existing organic forms are caused by natural selection ac - 
ing on variations, which occur either by chance or as the resu 
of the unknown laws of the development of the germ-plasm 
Darwin, Wallace, Romanes, Weismann, T. H. “3“’ “ 
examples of this school, but of course they interpret detad 
differLtly. In so far as any of these f 

example-rest even in part on the supposition ^ 
characters are inherited, they are open to 

of these Darwinian theories assume only ^ 

germ as are acted on by natural selection. This 
Morgan’s interpretation. But such a 

by bLsou. Drlsch, and Bergson, who hold that na urn sdec 
tion really explains nothing. Let us examine m a little more 

detail some of these theories and according to 

Th, d™.. •'■rv ‘"j“ .»b« .1 

Dnesch, maintains. The o p g 
adults diffemnces compar 

more individuals in the ofisp g struggle for existence 

given conditions, therefore t ere survive; these sur- 

amongst them which only e „„„„s. 

vi^rs may be said to hav^ at analysis that 

‘It must be certain from D ^ „i;Tninatc what con- 
natural selection, as defined here, can on > broadest 

notsurvive.whatcannotstandtheenvironmn^ 
sense, but that natural -lecUon n^^ - able m cr^^^ ^^^ 

ties. It always acts „„ow me to make use of 

therefore it can explain^ , onlv whv certain t>7)es 

tliis ambiguous word — It can exp o actually 

of organic spccificaUons. existence of the specifica- 

cxist, but it never explains a actiiallv found. In 

tions of animal and vegetable forms that are 
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speaking of an ‘explanation’ of the origin of the living specific 
forms by natural selection one therefore confuses the sufficient 
reason for the non-existence of what there is not, with the suffi- 
cient reason for the existence of what there is. To say that a man 
has explained some organic character by natural selection is, in 
the words of Niigeli, the same as if some one who is asked the 
question, "Why is this tree covered with these leaves,’ were to 
answer, ‘Because the gardener did not cut them away.’ Of 
course that would explain why there are no more leaves than 
those actually there, but it never would accoimt for the exist- 
ence and nature of the existing leaves as such. Or do we under- 
stand in the least why there ate white bears in the Polar Regions 
if we are told that bears of other eolours could not smrvive? 

In denying any real explanatory value to the concept of 
natural selection I am far from denying the action of natural 
selection. On the contrary, natural selection, to some degree, is 
sclf-cudcnt; at least as far as it simply states that what is incom- 
patible with permanent existence cannot exist permanently, it 
being granted that the originating of organic individuals is not in 
itself a guarantee of permanency . Chemical compounds, indeed, 
which decompose very rapidly under the conditions existing at 
the time when they originated may also be said to have been 
eliminated by ‘natural selection.’ . . . Natural selection is a 
negative, an eliminating factor in transformism; its action is 
se f-cvidcnt to a verj' large degree, for it simply states tliat 
Uiings do not e.xist if their continuance under tlie given condi- 
lions IS impossible.*' * 

Bateson, if I understand him, would agree to tliis view of 
natural selection as consisting of little more than a permissive 
force.- He finds more concrete reasons for criticizing the Car- 


Palrscn. / nJJmt of Ofnriict, lOls. pp. 17, 39^ 033^ 218 . 
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winian theory in the fact that it fails to account for so many 
cases of specific differences that are of no assignable use to the 
organism. If natural selection produces species by picking out 
those best fitted to survive, then the resulting species should on 
the whole be fitted to their environment, and the specific endur- 
ing characters shonld apparently be the ones that are the most 
useful. “The case has been put by Wallace in an extreme way: 
‘It is a necessary deduction from the theory of natural selec- 
tion, that none of the definite faets of organic nature — no 
special organ, no characteristic form or marking, no peculiarities 
of instinct or of habit, no relations between species or between 
groups of species — can exist, but which must now be, or once 
have been, useful to the individuals or the races which possess 
them.’ ” ' Romanes agrees that, if no other factors than natural 
selection of chance variations are to be included, the character 
istics of species must be of use.* He denies the premise, how 
ever, and includes as factors in evolution (1) climate, (2) food, 
(3) sexual selection, (4) isolation, (5) innate laws of 8“'°'' 

Temperature and food-supply cause changes in in ^ 

these changes are probably acquired characters and therefore, so 
far as we know, are not inherited.* Se.xual seleebon is not now 
generally accepted;* it is difficult to apply to the lower organ- 
isms and presumably cannot apply to the evolution ° P “ 

The only factors left, then, that may perhaps aid m “•pl»™ng 
evolution are what Romanes describes as isolation and the Ians 

> Herbert. The First 

Romanes {Danrin and afler Dancin, 189 . * _ , jo-q p 47). 

Wallace {Lnln^uiions io the Theory of Nalurd ScIccUon. 18 . 0 , p 

* Romanes, Dancin and after Dannn, 200-227. 

* Ibid., pp. 184-100. _ T II. ^lorpan. A Critiqve of 

* rroblems of Genetics, ppr* < inq-Tl S.lMW.Organic /*ro/u- 

the Theory of Evolution, lOlC, pp. 1S"8 . * 

<Jon, 1020, p. 12. „ , , rh,- First Prineivles of Etolulion, 

* Lull. Organic Evolution, p. 13; HrrUrt. The first ir, 

PP.1(;8-1G9. ,oT 

’ Lull, Organic Evolution, pp. 1 -* *- * 
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of growth of the germ. These two factors must account for 
descent. The one that is concerned with the development of the 
germ has been amplified by modem research far beyond any- 
thing that Romanes had in mind.* Therefore the theory of 
descent that rests on variation or mutation caused by the laws 
of the germ and guided by natural selection seems acceptable to 
many, especially to T. H. Morgan,* and to Bateson with reser- 
vations.* They agree, however, that there is no theory of the 
origin of variations . 

Bateson, in his remarkable book Problems of GeneticSy criti- 
cizes the whole theory of evolution. His general argument ap- 
pears to be that, although specific diversity cannot be caused by 
natural selection, since this would imply that all characters are 
useful, yet, by introducing the factor of the innate power of 
development of the germ, variations may be caused which by 
Mendelian heredity can be accumulated, and by the combi- 
nation of these variations other variations may arise. In this 
way many facts can be explained; but natural selection must be 
modified into a force that tolerates, one that allows everything 
possible to survive. Yet even after these corrections much is 
still inexplicable. Let us look at his reasons. 

Lychnis diuma and ves'periina are both dioecious perennials, 
with similar flowers. They have so much in common that they 
have been regarded as varieties of the same species. Diuma, 
however, has red flowers, more ovate leaves, dark seeds, capsule- 
teeth rolled back, shorter fruits; vesperiina has white flowers, 
more lanceolate leaves, grey seeds, almost erect capsule-teeth, 
longer fruits. Sometimes these plants grow side by side; then we 
find some diuma, some vesperiina, and a few hybrids. Neither 
diuma nor vesperiina could develop from the other; the only 

‘ For Romanes’s views, see his Daninn and after Dancin, iii (1897), 101“ 
143; and ii (1895), 223-247. 

* Morgan, A Critique of the Theory of Etolution, p. 194. 

* llatcson, ProUeme of Geneliee, p. 09. 
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possible supposition is that they came from a common parent.' 
“my, if the common parent was strong enough to live to give 
rise to these two species, is it either altogether lost now, or at 
least absent from the whole of Northern Europe? There is no 


answer. 

Now, on the Norfolk coast there is a locality where rcsperitna 
thrives, and not a hundred yards inland diuma thrives. But 
where vespertina thrives dntma is absent: diuma is here at a is 
advantage and natural selection works. There is no connection 
that we can point out between the character of vespertina and 
the fact that it is better suited to a certain place. Thousands o 
examples of this sort are available. In view of such acts a 
1 have related and might indefinitely multiply, the fixity of 
specific characters cannot readily be held to be a measure 
their economic importance to their possessors.” » Characters of 
no assignable use persist and arc fixed enough to 
differeuTes; and the theory of natural selection, which uas 

formed to account for specific differences, fails to o . 

Moreover, if natural selection acting on chance v 
were the cause of specific differences, we should expect t 
where conditions are the same forms would be 
studies of A. G. ISIayer on Parlula otaholana arc m ^ 

this connection. “The island of Tahiti has been s ored 
erosion so that a series of separated valleys radiate ' 

From four successive valleys Mayer collated » 
found Uiat in the first (Tipaenii) valley nil Uic s le 

.... ,.,a. S;“l 

51 percent, of adults niul ^'ro oer cent of 

wem sinistral; in the Ihinl valley j:.,::!,. 

adults ami 73 P" '■”''"^,""[pfrre)'nll the shell. (131. 
tral; and lastly, in the fourth ^ with these 

eonlaining 02 young) were .sintslm . ^ 

- * /* »-• I*. * * 

• lUtonn, 
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observations I may mention the fact that in a certain pond in 
the North of England the sinistral form of Limnaea peregra has 
been known to occur for about fifty years. Visiting it lately I 
found the left-handed shells to be about S per cent, of the popu- 
lation. The species is the commonest British fresh-water shell» 
but left-handed specimens are exceedingly rare. Will any one 
ask us to suppose that the persistence of a percentage of this 
rarity in the same place is an indication of some specially favour- 
ing circumstance in the waters of that pond? It is a horse-pond 
to all appearances exactly like any other horse-pond; and I be- 
lieve that in perfect confidence we may accept the suggestion of 
common sense, which teaches us that there is nothing particu- 
lar in the circumstances which either calls such varieties into 
existence or contributes in any direct way to their survival. . » • 
It is open to any one to suggest speculatively that the persist- 
ence of special varieties or of special variability in special places 
is an indication that in tliose places the conditions of life are 
such that the forms in question are tolerated though elsewhere 
the same types are exterminated; but that consideration, even 
if it could be proved to be well founded, is not one which lends 
much force to the thesis that definiteness of type is a conse- 
quence of Natural Selection. On the contrary, recourse to such 
reasoning implies the inevitable but very damaging admission 
that the stringency of Selection is frequently so far relaxed that 
two or more equally definite forms of the same species can per- 
sist side by side. There is no doubt that this is the simple truths 
but when once that truth is perceived it is useless to invoke the- 
control of Selection as Hie factor to which definiteness of type in 
general must be referred.** * 

^lany of these variations may conceivably be understood as 
having arisen from recombinations of factors brought together 

» Bateson, ProlUnu of pp. 133-134. (By courtesy of the Ya!& 

UniN ersity Press, New Haven.) 
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Ly the crossing of parent species, one or both of which must be 
supposed to be lost. Evolution would then occur by a process of 
the unfolding or development of the germ, giving rise to vari 
ations; combinations of these variations would give rise to new 
ones; natural selection would act on these variations as a per 
missive and perhaps regulative but not as a determining cause. 
This is similar to the view of T. H. Morgan. Such a theory, 
however, does not account for all the facts. We fail to see w y 
parents have been lost in so many instances. There is no proo 
that original large mutations are common. No clear account o 
original variations is given, and the most characteristic mar 

species, interspecific sterility, remains a mystery. Such at 

avoiding the controversy about the inherita.nce of acquire 
characters, accounts in a measure for the persistence o 
characters and for the difierences in geographica.1 distri u , 
and explains how different varieties can exist y 

similar environment. By implicitly assuming some ^ ° 

or power inherent in the germ which works against °»stecles, i 
makes intelligible the various branchings and wan erings a 
windings and retumings that characterize the course o 
evolution. By accepting without proof fte relaUvely larg 
variations which through Mendelian heredity are , 

avoids the difficulty caused by the apparent 
sorting out small accidental variations throng na u 

with all that may be said in iU favor, such a thj jjs 

still somewhat unsatisfactory. “The ^pac^ ^..o^bination of 
complex, the loss of various elements, an ^nccific 

pre-existing materials may all be invoked - 
diversity. Undoubtedly the range of possibilities P 

up is large. It .-ill even cover an immense number ^ actual 
examples which in practice pass as illustrations o p 
tinction. . . . 
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“But will such analysis cover all or even most of the ordinary 
cases of specific diversity between near allies? Postponing the 
problem of the interrelations of the larger divisions as altogether 
beyond present comprehension, can we suppose that, in general, 
closely allied species and varieties represent the various conse- 
quences of the presence or absence of allelomorphic factors in 
their several combinations? The difficulty in making a positive 
answer lies in the fact that in most of the examples in which it 
has been possible to institute breeding experiments with a view 
to testing the question, a greater or less sterility is encountered. 
Where, however, no such sterility is met with, as for instance in 
the crosses made by E. Baur among the species of AniirrMnuTn 
there is every reason to think that the whole mass of differences 
can and will eventually be expressed in terms of ordinary Men- 
delian factors. Baur has for example crossed species so unlike 
as Aniirrhinum majus and tnoUe, forms differing from each 
other in almost every feature of organisation. The Fj generation 
from this cross presents an amazingly motley array of types 
which might easily if met with in nature be described as many 
distinct species. Yet all are fertile and there is not the slightest 
difficulty in believing that they can all be reduced to terms of 
factorial analysis. 

If allowance be made for the complicating effects of sterility, 
is there anything which prevents us from supposing that such 
good species as those of V erontca or of any other genus compris- 
ing well-de6ned forms may not be similarly related? I do not 
know any reason which can be pointed to as finally excluding 
such a possibility." * But this does not dispose of all our dif- 
ficulties; for we have not even an inkling of the steps by wliich 
a Silver Wyandotte fowl descended from Galbis Banhiva, and we 
can scarcely even believe that it did. The Wyandotte has its 
enormous size, its rose comb, its silver lacing, its tame spirit, and 
* IJalcson. ProUenu of Genetics, pp. 08 - 09 . 
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its higli egg production. The tameness and the high egg produc- 
tion are probably enough both recessives, and though we cannot 
guess how the corresponding dominant factors have got lost, it 
is not very difficult to imagine that they were lost somehow. 
But the rose comb and the silver colour are dominants. The 
heavy weight also appears in the crosses with Leghorns, but we 
need not at once conclude that it depends on a simple dominant 
factor, because the big size of the crosses may be a consequence 
of the cross and may depend on other elements. 

“Now no wild fowl known to us has these qualities. May we 
suppose that some extinct wild species had them? If so, may we 
again make the same supposition in all similar cases? To do so 
is little gain, for we are left with the further problem, whence 
did those lost wild species acquire those dominants? Supposi 
tions of this kind help no more than did the once famous co 
jeoture as to the origin of living things that perhaps ey 

came to earth on a meteorite.” * 

So, if you push the question back to the amoeba, you must 
ask. What made the amoeba acquire a new character, 

if you like, which caused it to change and thus furnished a egi - 

ning for its further evolution? If we should wish to make a goes 

as to what the facts might indicate, we 

Bateson as I understand him, get a theorj' some mg ' 

The germ has innate powers of change which it j 

exerting; this gives rise to a process that can only 
as the gradual elimination of inhibitive factors; the « 
of an inhibitive factor is a variation and is Preserve ^ 

dclian heredity. Evolution might, then, consist m 

sivc dropping out of inhibitive factors, m^t 
original complex. On these variations ^ 
natural selection exerts a guiding influence.- n 

» Bateson, Pnhlans qf Geneiict* PP’ /Tro/u/wn. p. S6. 

* Ikid., p. 00; Morgan. A CrtUgue ojthe Theory cj 



340 


THE PHILOSOPHY OP CHARACTER 


haps, the general progressive movement described as the trans- 
formation of the species could be understood; but the origin of 
mutations would still be a mystery, especially such variations 
as interspecific sterility.^ 

T. H. Morgan considers this theory of Bateson so fantastic 
that he refuses tohelieve that Bateson really takes it seriously.* 
But J. Arthur Thomson treats it with more respect. “Professor 
Bateson is one of the foremost living setiologists, and respect is 
due to his pronouncement that we must begin seriously to con- 
sider * whether the course of Evolution can at all reasonably be 
represented as an unpacking of an original complex, which con- 
tained within itself the whole range of diversity which living 
things present. ... As we have got to recognise that there has 
been an Evolution, that somehow or other the forms of life 
have arisen from fewer forms, we may as well see whether we are 
limited to the old view that evolutionary progress is from the 
simple to the complex, and whetiier after all it is conceivable 
that the process was the other way about. ... At first it may 
seem rank absurdity to suppose that the primordial form or 
forms of protoplasm could have contained complexity enough 
to produce the divers types of life. But is it easier to imagine 
that these powers could have been conveyed by extrinsic addi- 
tions?*. . . 


We are unwilling, however, to accept Professor Bateson’s 
picture as a complete one, and that for several reasons. (1) The 
first IS that it makes the origin and nature of the primordial 
organisms too utterly miraculous if we suppose them to have 
had such a rich stock of initiatives and implications. (2) If 
seems to lead to a very mechanical picture of evolution, as if it 
were just an age-long unrolling of a stupendous gramophone 


c .'i CrartiM,p.on,. ‘‘Inaugural Addr<a3”ot 

iciii. 074 II. Sue ulso J. A. Thomson, 
7 he byilem of Ammale Nature, ID20. ii, 302-307. 

■ Morgan, A Criliiiue of the Theory of Erolution, p. 30. 



341 


THEORIES OF EVOLUTION 


record. ... (3) Given an artistic genius, we may assert that 
all that he did in the last forty years of his life was in him when 
he was twenty-one. But is this necessarily an accurate state- 
ment? His achievements at thirty are the product of his hered- 
itary nature, admittedly well-expressed at his coming of age, 
but also of what he has made of his life and his chances, and of 
what society has made of him. The organism works on a com 
pound interest principle; especially in its mental aspect it is 
made as well as bom. And what is true of an explicit individual 
that he makes experiments in self-expression may be true for 
aught we know of those impUcit, telescoped-down individual- 
ities wiiich we call germ-cells. In any case, we see no reason to 
part with the idea of the full-grown organism as an agent that 


shares in its own evolution. . 

“In so far as Professor Bateson’s view is just a paradoxical 
way of saying that there is nothing evolved wUch was not, m 
kind, originally involved; that there is nothing of lastmg value 
in the end which was not present, in kind, in the beginnmg, we 
have no fault to find with it, provided it be clearly recognised 
that it necessitates the assumption that the ancestra creatures 
had the primordia of mental as well as of bo ly organi 
sation.” ... 

“But if Mr. Bateson’s view implies that the apparent ongin 
of the new is illusory, that creative evolution is a fic ion, ttat 
evolution means imfolding (evolutio) not new orma 
genesis), it does not seem to us to be in accordance nath 

'“^In the study of individual development embryologists have 
to do ivith the emergence of Uie obviously mmplex fmrn ti c 

appptly simple. We 

feature in the adult there is in the germ-eell a somri/uny 
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divides and persists. Thus arises what Prof. E. B. Wilson calls 
the puzzle of the microcosm: ‘Is the hen*s egg fundamentally as 
complex as the hen, and is development merely the transfer* 
mation of one kind of complexity into another? * . . . 

“What biology seems justified in holding firm to is, that there 
has been a frequent epigenesis or new formation, a frequent out- 
crop of genuine novelties. Without insisting on the epigenetic 
character of the emergence of feeling and other forms of con- 
sciousness, we mean, in concrete language, that there was a time 
when there were no insects; they came into being, and they were 
new ideas. There was a time when there were no birds; they 
came into being, and they were new ideas. It may be very 
naive on the biologist’s part, but it does not appear likely that 
any argument that being is a fixed quantity will affect his belief 
that insects and birds were downright novelties. Evolution is 
racial epigenesis — the making actual of what was only poten- 
tial; but it is more, it is a series of great inventions, — in a way^ 
a succession of new worlds.” * 

This theory of Bateson’s is to me extremely interesting. In 
the form in which he puts it, it is, as Thomson well says, very 
largely a mechanical description. But suppose you translate it 
into mental terms. For Bateson, evolution is the overcoming of 
impediments; in mental terms this might be stated as the over- 
coming of ignorance by a process of trial and error. Evolution 
would then be the process of learning how to adjust to a com- 
plex environment. 

Dricsch criticizes all the theories of transformism, as he call^ 
it, on the ground that they really furnish no explanation of tlic 
facts, especially of the facts of regeneration. As a concrete 
example he takes the regeneration of the leg of a newt. “All 

* J. Thomson, The Sijslem of Animate Nature, n, SC3-307. (By courtesy 
of Messrs. illiams and Norgalc. London, and of Ilcniy Holt and Compan> . 
NewTork.) 
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individuals of a given species of the ne^vt, say Triton taeniaius, 
are endowed with this faculty; all of them therefore must have 
originated from ancestors which acquired it at some time or 
other. But tliis necessary supposition Implies that all of these 
ancestors must have lost their legs in some way, and not only 
one, but all four of them, as they could not have acquired the 
restitutive faculty otherwise. We are thus met at the very 
beginning of our argument by what must be called a real absurd 
ity, which is hardly lessened by the assumption that regener- 
ation was acquired not by all four legs together, but by one a te 
the other. But it is absolutely inevitable to assume that all the 
ancestors of our Triton must have lost one leg, or more correct y, 
that only those of them survived which had lost one! Other- 
wise not all newts at the present day could possess the faculty 
of regeneration! But a second absurdity follows e is on , 
out of the ancestors of our newt, which survived * ® ° ^ 

reason of having lost one of their legs, there were se m e y 

those which showed at least a very small amount of hea mg 
their wound. It must be granted that such a step m the process 
of selection, taken by itself, would not at all seem to be impos- 
sible; since healing of wounds protects the animals agams in- 
fection. But the process 
of it there must have survived only 

formed just a little more of granulative tissue an ^ 

though neither they 

which indeed was not present. Tha faculty 

meet in our attempt at a Darwinian expl-ation of ^ f-uby 

ofregeneration;butIbelieyethe^ston^a^new. 

So much for the Darwinian theory often 

the Lamarckian. “There is ^Parmnian authors 

brought forward against Lamarckism y 

. Driesch. T,e Science W f 
(By courtesy ot Messrs. A. and C. Black, md-. 
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which may be called the logical experimenium crucis of this 
doctrine, an experimentum destined to prove fatal. You know 
that among the polymorphic groups of bees, termites, and ants, 
there exists one type of individuals, or even several types, en- 
dowed with some very typical features of organisation, but at 
the same time absolutely excluded from reproduction: how 
could those morphological types have originated on the plan 
allowed by the Lamarckians? Of what use would ‘judgment 
about means that are offered by chance and happen to satisfy 
needs, be to individuals which die without offspring? Here 
Lamarckism becomes a simple absurdity, just as Darwinism 
resulted in absurdities elsewhere.** ‘ 

We know that variations may lead to constant results (per- 
haps in some such way as Morgan describes); “but everything 
else, that is everything about a real theory of phylogeny, must 
be left to the taste of each author who writes on the theory of 
the Living. You may call that a very unscientific state of 
affairs, but no other is possible. 

“And, in fact, it has been admitted by almost all who have 
dealt with transformism without prepossessions that such is the 
state of affairs. Lamarck himself, as we have mentioned al- 
ready , was not blind to the fact that a sort of organisatory law 
must be at the base of all transformism, and it is well known 
that hypothetical statements about an original law of phylogeny 
have been attempted by NUgeli, ICiilliker, Wigand, Eimer, and 
many others. But a full discussion of all these ‘laws* would 
hardly help us much in our theoretical endeavour, as all of them* 
it must be confessed, do little more than state the mere fact that 
some unknown principle of organisation must liave been at work 
in phylogeny, if we are to accept the theory of descent at all. * • • 
As wc ourselves feel absolutely incapable of adding any- 
thing specific to the general statement tliat there must be an un- 
» Dricscli.-rAtf Sciencf and Philosophy oj the Organism, 1007, pp. 283-«8!>. 
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known principle of transfonmsm, if the hypothesis of descent is 
justified at all, we may here dose our discussion of the subject.” ‘ 
If any solution is possible, it will, according to Driesch, prob- 
ably be found in the analysis of the operation of entelechy, 
which, though not material in itself, uses material means. An 
therefore we shall close this discussion about the most prob em 
atic phenomena of biology with the declaration, that we rega 
it as more congruent to the general aspect of life to correlat 
unknown principle concerned in descent with entelechy i > 
and not with its means.” * 

This force, entelechy, becomes for Reinke, through his dom- 
inants, » an immanent teleological final cause.”* Ofcoursesuch 

a view of evolution — that evolution is a description ® ^ 
folding of purpose - is essentially that of Royce, to which we 
have already referred audio which we shall have occasion to 

It is rather remarkable that Bateson and 
ing the subject from wholly different points of view, should have 

reached a similar conclusion that • p 

stands explains nothing and that some ® 

life must be involved. Their agreement is also - “f ”6 ^ 
cause of the contrast in their conclusions. Bateson ^ 

explanation of the principle in mechanical terms, w e 
holds that such explanation is impossible. like 

Looking at jus^the same facts, another Cass of lAe 
Verwom and Loeb draw very different cone usions 

ni.eB.atsomeprincipleoforgam^a^^^^^^^^^^^^^ 

as it IS in all manifestations of life, bu 7 , , for them 

organization in the laws of ^lemicC system 

evolution is the transformation, of P 
* Driesch, op. cit., pp. 291-292. 

»lWd..p.295. . r rro2iif.-on. pp. 

•Herbert, The First rrtnctplss of .. . 1011 . 

J- UemWs Einleitung in die tkeorett^he • 
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according to its own laws of development acted on by natural 
selection. Loeb shows very clearly how he thinks the process 
has occurred. Blind fish are found in caves. This fact is some- 
times held to be a case in which natural selection acted on small 
variations caused by the environment, till gradually a race was 
evolved that lived in caves and was blind. But what actually 
happens is this; “It is not the cave that made animals blind but 
. . . animals with a hereditary tendency towards a degener- 
ation of the eyes can survive in a cave while they can only excep- 
tionally survive in the open.** ' Blind fish, salamanders, and 
insects are common in caves, but some salamanders that live in 
caves are not blind. In North American caves are Spelerpes 
maculicauda and Spelerpes siejnegeri with normal eyes, Typhlo^ 
triion spelmus and Typhlomolge rathbuni with degenerate eyes. 
^Miy is Spelerpes not blind if disuse is the cause? A blind fish, 
Typhlogohixts, lives in the open in California, ^^^hy is it blind? * 
Six species of Amblyopsidie live in caves; all have abnormal 
eyes. But one form found in the open has abnormal eyes too. 
So species may exist with abnormal eyes either in caves or out 
of them. Now, experiment shovre that blindness in fish may be 
caused by crossing until widely different species. A hundred 
million crosses of tcleost fish may conceivably be produced; 
many arc possible, but of these only about ten thousand, or 
/lOo of 1 %, are able to live and propagate.^ These facts indi- 
cate how species and varieties are formed and how they arc 
fitted to their environment. If crosses happen to give abnormal 
ejes or blindness, under ordinarj' conditions such crosses could 
not sur\*ive, but in a cave where eyes are useless they do. Every- 
thing suiu’ives that can; innumerable variations arise, but only 
those that find themselves in an en\uronmcnt suitable to them 
can persist. Such a Ihcorj' docs not of course account for the 

» Ja^u« I.ocb, The Orffanism tu a }yhoU, 1010, pp. S20-S27. 

* - • Ibid., pp. 0, 320-321, 315. 



THEORIES OF EVOLUTION 347 

origin of variations, which make crosses possible; but it can be 
maintained that variations are due to physico-cheniica 
and are combined by the process of Mendelian here ity . 

The dfficulties encountered by any theory of variation as 
led to the hypothesis that perhaps species are descende rom 
several different original forms instead of from one common 
ancestor. At present there is insufficient evidence to make 
possible a decision between these two views. 

Bergson, in his remarkable book Creative Evdutwn, ^th re- 
markable scholarship and extraordinary skill joins in cr 
both the school of Lamarck and that of Darwin, more esp 
from the point of view of adaptation. His princip e o 
nation is Vdan vital, which is neither 
but out of which both come. But, “however vivid 
sive Bergson’s illumination of the 

examined carefully it turns out to be no more than a e p 
of the different lines of evolution so for as ^owm P 
original vital movement, but does not te us w y ^ 

strained to break up into different tendencies, an 
particular kind and in a particular order; and this is, after 

what we are seeking for.” ^ process of evolution 

Unsatisfactory as these theories as o ? . broad 

are, we have nevertheless succeeded in -norsanic to the 

way the whole process of evolution throng picture 

organic and through the organic to described by Pro- 

that results for most scientists is excellent y 
lessor Harlow Shapley : . survey of 

“In these three discussions I have ro oniverse as it 

high points in the development of the 

appears to an experimental scientis . details, some 

.1,™ hishp. 

• B. H. Scott, "The Pr^ent Pos'don o^ic 1031. PP- 170-180. 

to the Early History ot Plants,” ’ 02 T 333 . 

■ Hcrbeit, The Firet PrinciTler 0 / E™'-'-'”’’ PP’ 
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known, mostly unknown. We have frequently bridged deep 
chasms with airy hypothesis rather than with solid observa- 
tional fact. We had to do that and take the risks — or not 
travel. In the following paragraphs I shall give a brief summary 
of the hasty survey. 

“Conceptual space is infinite, and conceptual time is eternal; 
and we human searchers in space and time inevitably find 
neither beginnings in space nor beginnings in time — of course 
we fail to find the ultimate when and where. In our sear ch we 
have travelled rapidly, enthusiastically, and far, and many a 
puzzling knot unravelled by the road, but not the master-knot 
not the master-knot of human fate (if indeed that be more 
than a trivial snarl), and not the master-knot of material origins. 
The origins elude us. 

In our survey we started in the most elementary manner. 
In the simple nebulous forerunners of the stars we find also the 
simple forerunners of the chemical elements — we find hydro- 
gen, helium, nitrogen, carbon, and the unknown nebulium; 
simple chemical elements these are, from which heavier elements 
and the compounds form. But the lighter chemical elements are 
themselves but compounds of still more simple constituents — ■ 
elwtrons and protons. They are but compounds of these neg- 
ative and positive units of electricity. Beyond the electron and 
proton? mat more fundamental than the fundamental elec- 
trical units? Let us take up another subject. 

The mjriads of stars, we believe, have evolved from the 
nebulre. follonang a sequence in temperature and in density 
directed by gravitational contraction. Gravitation may direct 
the c^ olution, but something else does the work. The necessary 
energj- for radiation probably comes from the atoms themselves 
— possibly in the building up of hea\'y elements; possibly in the 
ultimate transformation of cight-tcntlis of one per cent, of Uie 
mass of eveiy proton into radiant energj-. 
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“The evolution of the gaseous stars through the successive 
types of spectrum, as arranged in the Harvard system, is now 
generally accepted. From birth, to extinction as a luminous 
body, the star slowly contracts, increasing in surface tempera- 
ture throughout its giant stage, according to Russell s theory, 
then decreasing in surface temperature during the dwarf stage 
when the heat generated suffices no longer to balance the radi- 
ation from the surface. 

“The contracting star frequently has enough energy of ro 
tation to deform it, to distort it, to divide it into a miiltiple sys- 
tem. So long as the rotational velocity is small, the star is sen 
sibly spherical; with increasing velocity it becomes flattened at 
the poles of rotation, and finally elongates and divides into a 
double system of elongated components. 

“The birth of a planetary system, however, must be sought 
uot in miraculous creation as depicted in the Mosaic cosmogony, 
not in rotation as suggested by the Laplacian Nebular Hypo 
esis, but in eruptive action. The near approach of two stars 
flight easily result in a system such os ours the planeU e g 
snatched out of the gaseous side of our sun, like the ri 

Father Adam. Bom as gaseous masses, the smaller planets, I’c 

the Earth, would quickly liquefy at the surface. 

“In the course of time — and there is plenty of 
cooling earth reaches a temperature equilibrium, wi 
crust, and there evolves the chemistry of living tlimgs. 

“One product of that chemical sjmtlicsis has interest 
self in tlie prevalence of life in the other parts of Uic * 

The conditions appear unfavorable on all other p anc ° 
solar system, at least for high forms of life. Indec le P 

ily tliat life, just as know it, exists anywhere c he n U 

bnorni stellar universe is very’ Tpriston 

probability is high llint clicmical operators of some n 
fhc planets of otJier suns; the clmncc that in some wa. 
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surpass our own development is as good as the chance that 
they fail to reach its height. 

“The animal man may be unique to the earth, but life, 
broadly defined, is probably wide-spread. Under suitable con- 
ditions it may he one of the natural outcomes of the material 
development of the universe. 

“ The individual physico-chemical sequence — that is, neb- 
ula, star, planet, life, human mind, and onward — seems to be 
clearly defined. Likewise the mechanism of the whole sidereal 
system, when, if ever, we have fully worked it out, may be as 
clearly methodical. It now appears that the stars, after crys- 
tallizing out of chaotic nebulous clouds, are largely grouped into 
stellar clusters. The combination of such groups into larger 
systems results finally in a great, flattened, stellar structure — 
our galactic system of nebulae and stars. The enormous mass 
ever increases at the expense of the once semi-dependent clus- 
ters that it absorbs. Within it the assimilated clusters are 
gradually digested and the component stars flung widely 
throughout its extensive plane. 

“Far off from the centre of the Galaxy, is our own yellow, 
spotted, dwarfish star, already past the prime of life. Less than 
a billionth of the energy it radiates falls upon a planet infested 
with living things, which, in their clumsy ways, try to catch and 
use some fragments of the eternal spark. 

“The mighty galactic system we are in, the only one we know, 
appears to be moving rapidly through sidereal space. Its dimen- 
sions are measured in hundreds of thousands of light years, its 
age in untold millions of centuries. Its mass and its energy, its 
future and its meaning — - we only guess in our aspiring human 
way.” ' 

* Harlow Shaplcy, * ** Notes oa Klodcm Cosmogony,” in Ilarrard Aiumni 
/IlulUim. nv. 833-8S1 (No. 28. Apnl 12. 1023). (Quoted by courtesy ot tbe 

editors ot the Bulteitn.) 
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The picture of evolution is, however, incomplete without 
some mention of the evolution of society. We have alrea y 
dicated that man is the result of an unknown process 
formation from some less-developed form like Pithecanthropus. 
It has also been suggested that far more important m human 

history than mere biological development are the environmental 

factors, the social heritage, the customs, institutions, a ’ 
ideals that form part of his environment. The ques ion 
fore arises. What determines the course of this socia , or, per 
better, this societal development? Any detailed 
this immense topic would lead too far; it is, moreove , 
essary for our present purpose, and this for severa r 
If we look in a broad way at the history of civilmatio . 

thatitscourseisnotunintemiptedbutthatitconsistsma 

of waves; civilizations attain a peak and then decline and perish 

« did Iho., .1 A..,,!., Egjp.. 

Many and various are the answers to this que , ^ 

m n. ,h..T ,1 .h, .< Buai.j- 

cause of the rise ot a pwple 15 lo eause of its fall la “ 

nation of geographical conditions, an 

generalpetering-out of a more vigor- 

unable to meet new eonditions an c p 

h. called the school of Karl 

(2) The theory of what may ,i„npnds on the eco- 

Marx, which maintains that civihza ion conditions of 

nomic insUtntions that are invented to meet the 

^'‘“time. Tir William McDougall. that 

(3) The theory advocated by • ;nnnte qualities, the 

the rise and decline of races arc ue^^ inadequacy of Uie 
tleclinc being especially connccte ^ relative 

supply of leaders, a condition broug 

sterility of the better-endowed c!ii.ssc.s. 
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(4) The theory that the rise and fall of peoples are due to the 
innate ability of individuals to vary biologically.^ These vari- 
ations are acted upon by natural selection and are largely deter- 
mined by environment. One of the most important environ- 
mental influences is that of climate. Human beings cannot 
reach a high point of civilization in the Arctic regions, for all 
their energy is used up in acquiring the means of sustaining life. 
In the tropics the reverse is true : there it is impossible to exert 
energy because the climate kills off those who do. So the rise of 
a civilization would depend on the formation of an able race by 
variations that are selected and preserved by heredity; if this 
able stock found itself in the right conditions of climate, it would 
have a good chance to form a great civilization. Bricks to build 
with would, however, be necessary; which means that in addi- 
tion to suitable climatic conditions material resources are neces- 
sary. The decline of peoples might be caused by changes in all 
these conditions. 

(5) The theory of Hegel, that history is the process of the un- 
folding of ideas which have their reality in the absolute mind. 
These ideas progress by a process that may be described as the 
rise of a certain idea which has inner contradictions. By such an 
inner negation the idea is finally destroyed, and a new one 
arises which reconciles the inherent contradictions of the first 
but wliich itself is doomed to perish through its own "negation.” 
Tins process continues until tiie absolute idea is reached, whicli 
is out of all temporal relations, which solves and reconciles all 
contradictions. 

(0) Tlie theory suggested by our quotation from Carlyle, tliat 
lustory is tlie proeess of the working out of tire ideals of free 
men; that these ideals are given form by heroes, who embody 


‘ A. G. Keller, “ Societal Evolution ** 
IlaiUell. 1022, pp. 120 fT. 


The Evolution of Man, c<l. G. A. 
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the spirit of the age and give it direction, who by their example 
influence others and so determine the course of history.* 

All these theories rest on the assumption that society, laws, 
customs, are founded on the actions of individuals; whether 
individuals are more than mere phenomena is at present im- 
material. The laws of the development of society depend, then, 
on those which determine the development of human cha,racter. 
Our first step, therefore, in solving the problem of the rise and 
fall of nations is to determine what elements enter into charac 
ter. But this is the main object of our quest, our immediate aim 
being to show that a theory of character which holds that char- 
acter is purpose governed by probable laws ■ for example, by 
the laws of inheritance in their relation to environment — is the 
only hypothesis upon which a science of the detailed laws o 
character can be built. Upon such a general theory would 
depend the laws of the way character works and is develope . 
Some such general theory is necessary before a decision 
reached as to the merits of these different hypotheses about toe 
rise and fall of peoples. This psychology of character un o u- 
nately is not at hand. Until it is furnished, the larger question 

must be left unanswered. . , 

So, in the theories formed to explain orgamc an 
evolution we reach the same results that have “"f™ “ 
throughout our discussion, some persons ho mg m 
logical explanation is necessary, some that 
counts for all, others that tliere is no satisfac o^ '^f^cner tlian 
It may be that the reason for tlds disagreement lies p « 
mere lack of knowledge of specific scientific fac . 
the way in wliich scientists attempt to 

_ * Sucli summarizing of Uicorics j* some discussion of such 

''islicd to Buegest various trends of moug . , U AnencQ Safe 

Iheories, sec William McDougall. The Group !Uud. 

Jof Democracy f 1021. 
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may lie in the different interpretations of the constitution of 
reality. If this is so, then only philosophy can solve the puzzle 
by suggesting a different method of approach. “It is in the field 
of metaphysics rather than that of biology that the riddle of 
evolution will have to find its final solution.*’ ^ But in some way, 
if the theory of evolution is to stand, an intelligible statement of 
the process must be formulated. Throughout our account little 
mention has been made of nund; but in man, the latest product 
of the evolutionary process on earth, mind is apparent. And 
here we reach the crucial test: How is a material account of 
reality to account for the existence of mind, the evolution of 
mind, and especially of the relation of mind to matter? We are 
thus led to the third group of opinions about scientific facts, 
those relating to the connection of body and mind. 

' Herbert, The Fiut Pnnciplee of Etolutwn, p. 818 
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BODY AND MIND 

The problem of the relation of body and mind is ertremely 
complicated; but fortunately much of the detailed wor 
ready been done by Dr. McDougall in his book on t e s ] 
and onr own contribution is implied in the preceding pag^ 
Since the solution I advocate is in some respects . .. 

Dr. McDougall’s, it will add to clearness of exposition i i 

cate the problem as it appears to me. 

In the first part of our discussion of character we reaped a 
tentative conclusion on philosophic grounds that rea y 
mental but that the physical world has “ 
from and in part independent of my indivi ua in 
our examination of the theory of evolution we av ^ 

shelved this view of reality and 

to describe the process of evolution as At least we have 

be stated as a process independent o ’ suoport of 

gl™ M .. tH. S 

this position, and have suggested a , man organism, 

.ideration the last product of evolution, human ^ 

and ignores the problem of Imowle ge, su „rd orgam'c 

So it is perhaps theoretically to man. bet 

nature as an uninterrupted process r ^ accept the reality 
us for our present purpose still provision gyolution not so 
of a material world, but let us adopt a assume that from 

extreme as that we have just organisms, about Uic 

the appearance on the earth of tlic i ^ l^n an uninler- 
origin of wluch we know noUung. t ^ j turnings 

*^pted development characterize > 

S&5 
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and retrogressions. Such a process may be figuratively de- 
scribed in the assertion that man has descended in an unbroken 
line from an ancestral amoeba. Looked at objectively and ab- 
stracted from philosophic criticism, it can, it seems to me, be 
ideally described as a material process. In other words, we may 
say that the activity of mind is not necessary to explain the 
process; that actually 1 have no knowledge of other minds, 
either in amoeba, worm, bee, dog, monkey, or man; that it is 
conceivably possible to describe the behavior of such phenomena 
in physico-chemical terms, so that organisms are conceived as 
machines, are automata. 

But, although this is possible with regard to all organic reality 
except myself, who am a man, it does not appear so easy to con- 
ceive my own phenomenal activity as merely physico-chemical; 
for when I study myself 1 apparently observe what is called 
thought, mind. 'Whatever may be said about all other phenom- 
ena, the phenomena I seem to observe in myself are of two 
kinds, bodily and mental; and so a theory of evolution to satisfy 
what I apparently observe in myself must give an account of 
this phenomenon called mind. Before proceeding to a study 
of the theories of the relations of the mental to the physical, let 
me state what I believe arc the observed facts about these 
two classes of phenomena, my body and my mind, and about 
their relations. 

My body arises from a fusion of two cells which by repeated 
division and by specialization of function give rise to a cell- 
community tliat has a rough unity. In order that this com- 
munity may act as a whole and adjust itself to its environment, 
some means of coordinating its activities arc necessary. In man 
tlicsc means are furnished primarily by a specialization of cells 
into a macliine for integrating tlic various activities of the cell- 
community.* These special cells arc the ncrv'ous .system, with 
t Cliarlfs S. Slicrrinplon. The JntegniiiTe Action of the l^'crroue Si/stem, 1000. 



body and mind 


357 

organs of sense at one end, the central nervous ^y^tenr in fte 

middle, and the end organs of ^ centofnervous 

called receptors, adjustors, and effecto . 0 = a 

system may be figuratively and suggestive y esc 
number of segments or cyUndere, one „e 

other.i Each segment has some m “^^^^^„i5;di„atedand 

connected by an extremely intricate we Thus, the knee- 

in part controlled through the cerebral cor ex. ^grebral 

jerk is a spinal reflex; it is largely indepen e there, 

cortex, but its stimulus and the response are ^ 

This cerebral cortex is a marvellous mass M ee^ 
remarkable fact that in man the estimate 

layers of nerve cells so regularly arranp approxi- 

of their number may be made. This is e le ^ 

mately 9,200,000,000. This prodigious ® the 

mated to weigh a little over thirtwn gram that 

space of less than a cubic inch. W en approximately 

every human being develops from an ^ ggll begins 

one fifth of a millimeter in diameter and 
growth by dividing into two, and these tw and so 

making four, and then into eight, development is, 

forth, it will be seen what a stupendous this one 

even from the standpoint of simple “’r™ hillion and 

egg cell by division must come not ®*™P ^ countless billions of 
more cells of the cortex, but all the ot process 

cells that go to make up the rest of the o y^^ gpo^v' it to be, the 
of cell multiplication, prodigious as its re equally 

only remarkable feature in developmen , Pcve been pro- 

striking that when the requisite num er jg 

duced the operation of cell division of the body, the 

of the cortex, for here, as in a few 01 romvcrciir^ 

„r the Uriiin ond 

* Ct. Jacquw Loeb. Comparedite Phynolosy 
Ptychotogy, 1000. 
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neurones change very little in number after birth. The brain 
cells with which the babe is bom last for the most part without 
renewal through mature life to old age and death. What brings 
the operation of cell multiplication to an end at the appropriate 
moment is as little understood by embryologists as is the excit- 
ing cause of the initial increase. 

“\Mien it is recalled that the 9,200,000,000 cells in the human 
cerebral cortex are the nervous elements of this organ and that 
they collectively constitute rather less than a cubic inch of pro- 
toplasm, it seems almost incredible that they should serve us as 
they do. They are the materials whose activities represent all 
human mental states, sensations, memories, volitions, emotions, 
affections, the highest flights of poetry, the most profound 
thoughts of philosophy, the most far-reaching theories of 
science, and, when their action goes astray, the ravings of in- 
sanity. It is this small amount of protoplasm in each of us that 
our whole educational system is concerned with training and 
that serves us through a lifetime in the growth of personality.** ’ 
Looked at very roughly, tlie phylogenetic development of tliis 
central nen’ous system may be regarded ns proceeding accord- 
ing to certain vaguely defined steps. There is first formed a 
structure roughly similar to a spinal cord, composed of segments 
which in part control segments of the organism but w'hich arc 
cohrdinated into a whole; gradually at one end of this cord 
larger masses of cells appear, forming ganglia, which take over 
some of the more general coordinating functions of the cord; 
gradually other ganglia are superimposed on these primitive 
brains, until in man wc get the remarkable cortex just de- 
scribed.* Now, this process is also roughlv repealed in onlo- 

' G. II. I’Artrr, “Tlie L>oTiition of tlie Kmoin System of Mnn,” in The 
EtduUon of .Uon, n\. G. A. Uailwll. 1»22. pp. 03-0 *. (Quolatiom ore liv cour- 
lr<y of the Yale UnUenity Pre-w. Kew IlB\rn.) 

* I/>el». f’ortparchre Phi/noloffj/ of the Itrain. etc., 1000; L. T. IJartcr, The 
Srmui S},sfen and tU ContUtuent .Vrunme/, 1899. 
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logical development; so that very roughly it is perhaps possib 
to say that we possess a nervous system which is built upo 
preserves stages of development of the lower organism, a 
the finished product is built upon these lower forms u 
developed a new segment wliich utilizes and coordinat 

inferior ones. .. .• 

There are of course other very important coordinating 
agencies in the higher organisms, the various intern 

tions, for example. The activities of the organs— sue “ ® ’ 

ovaries, adrenals, thyroid — that are conceme 
various internal secretions are largely indepen en 
tex; hut since their activities in so far as they m u 
behavior of the organism are probably 
either directly or indirectly by processes ® ® is 

for the purposes of this rough sketch conclude t a 
flic organ of coSrdination. „„„nf;ntro- 

But, looking at my own organism throng _ 

spection, I am aware of phenomena w ic ^ 

sensations, pleasures, pains, emotions 

these phenomena more closely I see t a c appar- 

able qualities are involved. These menta p j^ygterious 

ently remember other mental phenomena jVIcDougall 

power called memory is a unique character. i yyhile 

has shown, habit and memory are distinct p gjyes 

We may suppose that the cortex stores “P behavior, 

rise to habits that may ideally accoun o ^gniory is a 

nevertheless introspectively this is not mem ke re- 

rocognition that this present mental in 1918 

Wd to the past. This thought I now and recog- 

refers to experience I then enjoyed. Sue i 

nition are unthinkable in materialterms. • ^ 

, J920, cli. xin. 

■ Willmm McDougolI, Ztoiy a«f_ 19^='- PP 991-311. 

Psycho-Physics of -Meaning”': 0»ll.« -if 
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experience in Brest undoubtedly caused changes in the so-called 
physical constitution of my cortex; these physical conditions 
may perhaps be conceived as being again called into action by 
present conditions; the totality of the past changes and the 
present conditions may give rise to present behavior; thus in a 
sense there may be a physical basis for memory. But the fact 
that I now recognize that this present thought of Brest is con- 
nected with my past, that I remember it is a symbol for, or 
means, the same experience I had before, is not the mere con- 
junction of similar physical events; it is a mental affair and for 
me an ultimate, unanalyzable fact. 

Another aspect of mind, to which we have already referred, 
becomes apparent on further examination — thought shows a 
unity in multiplicity. This unity, according to Royce, whose 
account we accepted, is the unity of a meaning, of a purpose; 
the diversity is the astounding fact that this meaning always 
involves an infinite series for its fulfilment. Now, meaning, 
having a purpose, that which gives unity to the thought, is not a 
thing that can be expressed in material terms. The fact that the 
cortex acts as a whole and unifies the behavior of the body re- 
garded objectively, is not meaning. Objectively, it is merely 
the combined activity of a mass of electrons acting as a whole. 
So is a Slone, so is the planet Mars.* 

^^c have already noticed the fact that a pain seems to be a 
distinct phenomenon apart from the possible motion of the 
molecules of the brain. Wlicn it is rememhered that the ngrcc- 
ahle or disagreeable (or possibly negative) feelings — phenom- 
ena not like the sensational pains of a toothache, but like the 
agreeable feelings we have when n piece of work goes smoothly 
accompany all thoughts, and that these feelings can by 
no metaphor be held to be motions of molecules, one more dis- 

1 Jf 'orf. chi. xxi-rxli. “The Unily of Conwotuness** 

and T!jc I*«yclj«>.I’hy»jc4 of ‘MeaninR*’*; OutUneo/ /VycAofojy, rfurim. 
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tinction is added to the mental ns opposed to the phy 
world.* , . , 

Apparently, then, we have two classes of phenomena w 
at least each individual may observe in himself, the mental an 
the physical. But further observations on these two c 
phenomena are possible. Alany facts show that 

relation between the two classes. The validity o t 
rations, however, rests on an argument from ana 
fore in some cases has a ratlier insecure basis. « ^ 
concerning the relations of the two worlds rests primarily on tte 

assumption that other organisms have thoughts, ee g 

not observe in myself that I have certain Noughts and ^ 
open my own skull and observe what changes go on m 

tat i, lT.7-a 

thoughts similar to those I have when a 
way the patient acted, I can after his „v,anBes have 

and attempt to discover whether any abnormal 

occurred there which may be connecte , g^grjjnen- 

thoughts. To be sure, I can do a certain 

tation on myself, as for example by J' ® guch obser- 

or alcohol on my thoughts. But even discovered by 

vations, I think, rests on the fact tha i 

objective means, by experiments on amma ^.^Ptex. There 
that drugs do affect the physical conditions^) my own per- 

is, however, a certain amount of evi ence o 

, :f T liave ever oeeii xni' 

sonal observation. I am aware, ii apparently sus- 

head with a baseball bat, that my thoug j such 

pended. In sleep, likewise, I no longer t thought. Al- 

thought is largely disconnected from some connection 

though such general observations do _ seem 

between thought and physical ^„^eration of tliese 

probable that, without minute objecti Conation.” 

“Pleasure, 1 “ 

' McDougall, Body and ch. xxu , 
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physical conditions through physiological experiments, a very 
detailed account of the connection could be given. We must 
conclude, therefore, that the proof of such connection rests 
primarily on an argument from analogy. 

No one seriously doubts that other human beings have 
thoughts. Their bodies and brains are like ours; they behave in 
similar ways. How far may we carry this argument from anal- 
ogy into the organic realm? No one can say with assurance. If 
you read Hobhouse and McDougall, you will see that some 
authorities hold that the most minute organisms have thoughts, 
or perhaps mere feeling is a better word. If you read McCabe^ 
and Loeb, you will perhaps doubt whether this is a necessary 
assumption. In any case, with man, with yourself, you must 
admit that at least as a phenomenon thought exists. Of course 
my own opinion is that the whole of natiire, organic and in- 
organic, exhibits a process which is similar in all realms. Al- 
though, as Dr, Henderson remarked in a lecture at the Harvard 
Club, Boston, it is difficult to describe this similarity, yet all 
who have reflected on cosmic evolution are convinced that the 
process as a whole, up to and including man and societal evol- 
ution, has something in common. This something I can find 
only in mind. Therefore let us for the present accept as a very 
probable and not an extreme view the opinion that even the 
minute organisms in the animal kingdom possess something 
akin to what in ourselves we call mind. Assuming this, it be- 
comes neccssarj' for science to state the connection, if any, 
between the obsciwed classes of phenomena, mind and body. 

It has often been maintained that this alleged fact, tliat con- 
sciousness is present throiighout the animal kingdom, proves 
that there is some kind of at least senii-cnusal connection bc- 
tw ecn l>ody and mind. It is held that nothing is produced in the 
course of c^ol^tion which is not of use. Tliercforc, mind must 
' McCalK-. The Exxilution oj ihnd, 1010. 
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be of use to the organism.^ The force of this argument, I think, 
is destroyed by the criticism of natural selection formulated by 
Driesch, Bateson, and others, which points out that natural 
selection is a permissive force and that no end of characters 
which are useless exist in the world. Thought may be just such 
a useless character. 

There are, however, a lot of facts that show some connection 
between the physical and the mental, and especially between 
the cortex of the brain and thought. For example, Hobhousc 
shows how the human mind may be considered as the resu t o a 
gradual development from lower forms and we have y 
sketched the manner in which the human body has thus e 
oped. Now, these two developments have gone along 
oqual steps; the more complex organisms, especially the more 
complex nervous systems and the more highly developed brains, 
apparently accompany the more highly deyclopc 
Moreover, we have suggested that the devc opmen 
nervous system is figuratively the superimposing o 
more complex segments on more primitive ‘ ^ , 

Such a process is observable in mental developmen , 
logically and phylogcnctically. Thus the present 
n-ay be figuratively but suggestively described as a nun^er of 

minds superimposed like a nest of boxes. Somasens 

IS phylogcnctically built upon the minds of t „n,| 

lebralcs, of vertebrates, of Pilhccanihropus. o - 

npon the minds of historic man.’ Ontogcnc 

primal mental activities of organisms, sue , . 
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these minds are in some degree present in the finished, unified 
product.^ Mind, if it exists, and body, if it exists, show parallel 
and similar development, thus pointing to some ultimate con- 
nection. 

Such general conclusions are supported by a mass of evidence 
drawn from human and animal pathology, from experiments on 
animals. Detailed examination of this evidence is unnecessary. 
It clearly shows some relation between brain and mind, how- 
ever this relation is to be expressed.^ 

The evidence is summed up in a few words by Professor 
Parker: *‘When you prick your skin with a pin nothing seems 
more natural than to locate the sensation of pain where the pin 
abraded the skin and yet we know that the sensation of pain is 
in the cerebral cortex of the brain and not in the skin. The 
evidence that this sensation is resident in the cortex comes from 
several sources. First, it is known that if a nerve is cut, the part 
of the body supplied by that nerve loses sensibility. "When a 
ncr\’c going to a part of the hand is accidentally severed, a pin 
may be tlirust into that part without producing the least sen- 
sation whatever, showing that the hand in itself is not endowed 
with pain. Not until the restoration of the nerve months after 
the accident docs the sensation of the afflicted part return. Not 
only arc there circumstances under which a part may be present 
though without sensation, but there may be sensations without 
the presence of any part. This condition is well seen in the so- 
called phantasmal extremities. Persons who have recently lost 
an arm or a leg often suffer from vciy intense pains apparently 
in the missing part. So real arc these sensations and so definitely 
do they seem to be located in the lost member that it is often 
difilcult to persuade tlic patient that tlic pains arc not connected 

» Atrntam M5crv>n, 7*A^ Foundatioru of PrrtonalUi/, 1021, especially cli. 
xi. "Thr of Character. especial Reference to the GrowUi of 

®**'l I*fTs«nahty.** 

* Ibid., ch- i. "The OrRanic Itasis of Clmraclcr.” 
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with the lost part and that some attention to that part is needed. 
Yet the surgeon knows perfectly well that these sensations are 
caused by small tumors on the cut ends of the nerves that for 
merly went to the lost extremity. On removing these tunmrs 
the sensations disappear. Both these lines of evidence show 
painful sensations though commonly referred to the slan are 
really not situated there. They are functions of a more deeply 
located part. 'When the central end of the system in the cere ra 
cortex suffers destruction either by disease or accident, sensat 
disappears absolutely and completely, a condition 
that the real seat of this phenomenon is not m the perip era 
parts of the body, as commonly assumed, but m a deep por on 


of the central nervous system. 

“This is but one example of maby that go to ® nther 

sonality, not only from its sensational side but om a ^ 
aspects of its nature, is a function of the newus 
How are we to express this connection ® Tncon- 

aind, which in man at least seems so well esta s 

sidering the various answers to this problem two Sr° 
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way connected with mentality; that, if considered as physical 
entities, they bear something akin to what we call mind ; if con- 
sidered as immaterial entities instead of as bearers of minds, 
cells are minds. Mind, even in cells, always has the character of 
unity we have mentioned, and has certain other powers which, 
however undeveloped, are ultimate, — -as activity, memory, 
discrimination. The seeond great group includes the facts that 
give rise to the point of view of physical science, which holds 
that cells are physico-chemical systems in which all the energy 
of the system is exhausted in its own physical activities; that, if 
all these activities were completely known, then the behavior of 
all such systems, ineluding man, could be stated in physical 
terms. Our question, then, is. How ean any intelligent state- 
ment be made which covers these two groups of facts? Let us 
survey briefly the answers that have been given. 

There is, first of all, the answer of the pure materialists, that 
a certain combination of electrons which we call protoplasm is 
mind. The best expositions of such a view are given by Ver- 
wom, Loeb, and Holt.^ Science does not ask why a thing is so; 
its sole function is to state the conditions under which any 
phenomenon is produced. The conditions under which thought 
is produced are a certain physico-chemical structure, in man the 
cortex of the brain, men science has described all the condi- 
tions of the cortex, then, it has fulfilled its task. The objecUons 
to such a theory are obvious, and especially from the point of 
view of evolution is this answer uns.atisfactory . It means either 
that mind is a combination of the material elements, as water is 
a combination of oxygen and hydrogen, or that it emerges from 
such a combination. That mind is nothing but a combination of 
the material elements is inconceivable. That it emerges from 
such a combination is also difiicult to conceive. When a new 

' Max Vcraoni, Die ilechanik da Gdatahheni, 1014; Locb, Comparafm 
Ihynoty, of the Cram, clc., 1000, csiKcially cli. xii; Edwin B. Holt, The 
Loneejit oj tonsexoumeta, 1014. 
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thing emerges in physies, as water, all the matter and energy of 
one form pass over into the new form. But such a description 
does not apply to the emergence of consciousness, for here all 
the matter and energy are used up in the formation of proto- 
plasm; nothing is left over for the formation of thought. Even 
if such an assumption were conceivable, it would leave the main 
problem of the function of consciousness unsettled. When from 
the union of oxygen and hydrogen water is formed, a new qual- 
ity, wetness, results. This exhibits new activities and produces 
new results in the physical world. When consciousness arises or 
emerges, what does it do, how can it act? All the behavior of the 
organism is already accounted for. What relation can there be 
between that group of conditions we call the brain and this 
group we call consciousness? Some additions to such a purely 
materialistic theory are necessary in order to make it at all 
clear.' 

Logically, perhaps, the next attempt to account for the con- 
nection of mind and body is the epiphenomenalism of T. H. 
Huxley, which holds that under the proper conditions a thought, 
an epiphenomenon, is caused which accompanies the brain 
process and is thought, but which does nothing to the brain 
process. As Dr. McDougall points out, such a view is inconsist- 
ent with the general physical conception that all the matter 
and energy in a closed system are conserved and merely change 
in form. Moreover, epiphenomenalism is not generally held by 
those who have critically examined the problem.' 

W'e are thus led to the theory of parallelism, the essence of 
which is that the mental and the physical are two distinct 
worlds; the physical goes on by itself, but with certain, perhaps 
with all, physical processes and elements there is a mental 
clement. Wien the physical elements combine to form a brain, 
then consciousness as we know it results. IMth certain brain 

* McDoagslI, Hod!/ and Mind. pp. 120-1*7. ■ Ihid.. pp. HS-132. 
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processes are phenomenally connected certain mental processes; 
the succession of these brain processes is causally connected; so 
the succession of mental processes can be explained according to 
physical law and all human actions physically determined.* In 
so far as we ask for a causal explanation of mental processes, 
we must use this theory of parallelism. But another aspect of 
mental life is apparent: we have purposes. Mental life may be 
looked at as the unfolding of purpose; in this way we can under- 
stand mental life but do not explain it. This purposive world is 
divorced from the causal world. As far as psychology is a causal 
science, parallelism must be assumed. 

Regarding the luunan organism as the result of divisions of a 
cell and a cell as the probable result of inorganic evolution, one 
is almost inevitably forced, on the theory of parallelism, to hold 
that all matter electrons — is the bearer or bearers of mind. 
The complex, human brain is a complex of atoms and the human 
mind is a comple.x of the minute minds borne by the atoms. This 
in one aspect was W. K. Clifford’s belief, though, as Dr. Mc- 
Dougall points out, Clifford wavered between the view that 
atoms carry mmd and the more radical opinion that atoms are 
minds. Of course, if atoms merely carry mind, we can say that 
matter and mind are eternal and the origin of the human mind 
IS the result of the evolution of original mind as that of the body 
IS of matter. This of course leaves the world hopelessly dual- 
istic. 

Before criticizing this theory, let us look at some of the other 
forms of parallelism. Pechner holds that there is a mind-stuff 


especially pp. 162-154; Hugo MUn- 
slcrbcrg. Psychology, Gaieral and Applied, 1014 clis ii-v 

R Ws’article on “Body and Jlind/^ 

published m ihc Fortnighay Peview. December, 1874, Clifford 
to fa\ or a Uicory of atomic parallelism. In an article “ On Uie Nature of 
Tlungvm.Thcmsclvcs, published in Mind, Januarj’, 1878, he apparently de- 
cidM^lhat atomn are m a sense minds. See his Lectures and Dswyj, 1870, ii. 
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which combines into higher forms to make larger minds. But 
the physical world is something. It is mind looked at from 
another point of view. All reality is one, but you may view this 
reality from two sides, as you may view a shield. From one side 
it is convex, from the other concave; thus, if you view reality 
from one side it is mind, from the other side matter. Reality 
combines to form human bodies and human minds. Such a view 
of reality is, I believe, also implicit in Mtinsterberg’s division of 
psychology into causal and puiposive; there are difPerent views 
of the same reality, different ways of regarding it; as they are 
different views of the same reality, they must proceed in a 
parallel course, but one aspect does not act on the other. 

There are two criticisms which apply to all theories like 
Clifford’s atoms that carry minds and Fechner’s little minds 
that combine and are manifestations of the same reality seen 
from opposite sides. The first criticism is the one we have al- 
ready mentioned, that it is difficult to see how mental elements 
can combine without something to combine on. As we have 
already examined this difficulty, we may dismiss it with the 
remark that they combine because they were never separate, 
that consciousness is just such a multiplicity in unity, that, 
difficult as it is to conceive such fusion, yet phenomenally it 
seems a fact. Two germs imite and a new consciousness results; 
if all cells have consciousness of a sort, as we have assumed, then 
the community of cells we call the organism must in some way 
fuse into a mind which is a unified whole. So, if we accept the 
facts of the organism, as I assume Dr. McDougall does, then the 
fact of fusion of some sort is given. But Dr. McDougall holds 
that fusion is unintelligible unless there is sometMng that com- 
bines the elements. Such a something is for him a soul. It is, 
however, difficult to state how the souls of two germKjells can 
fuse to form one new one without also admitting the fusion of 
mental elements. To the necessity of assuming a soul we shall 
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return; so far as fusion alone is concerned, I believe that the 
facts are best described in the way I have indicated. The whole 
process is mysterious enough; but for the present at least, for 
the reasons given, it does not seem to me that the fact of fusion 
is disproved or that it is unintelligible if interpreted in the way 
which James suggested and which I have adopted. 

But there is another objection to these theories as stated. 
They divide the world into two parts, mind and matter, which 
are eternally divorced but are two aspects of one substance. 
This latter way of stating the case is Spinoza’s solution and also, 
I think, Miinsterberg’s and Paulsen’s.' As Dr. McDougall well 
says, in so far as this argument rests on a metaphor, and in so 
far as this metaphor is drawn from the physical world, it does 
not apply; for we cannot get outside of reality and see that it 
has two sides, and even if we could these two sides would appear 


convex and concave, not mind and matter, so long as the world 
were viewed objectively. Moreover, all these two-aspect the- 
ories have the further difficulty that, no matter how you inter- 
pret ultimate reality, one activity viewed as matter goes on by 
itself, the other activity viewed as purpose or mind goes on by 
itself; there is no connection; therefore the activity of purpose 
in the physical world is illusion. But without a stable connec- 
tion between the mental changes called purpose and the brain 
changes that produce bodily acts, no theory of life acceptable to 
common sense or to ethical philosophy is possible. So, looking 
at the difficulties of a dualistic theory, many have been driven 
to hold that all reality is mental. In this way, the origin of mind 
is a\oidcd by admitting fusion, and the evolution of mind is 
accounted for. But even on sudi a tlieory, as James emphasizes 
in his relation of the long-span to the short-span acthnty, and as 
Dr. !McDougall has also explicitly pointed out, the relation 


1 .* Introduction to Phdosophy, 2d American cd., Irans- 

Ifttwl by Frank Tlully , 1004. Sec nlso McDougnll’s discussion of Paulsen, in 
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between purpose and mechanical law is left just where it was. 
Our brain states, interpreted as ideas or as little minds, in some 
idealistic accounts are determined by the laws of necessary 
causation; our purposes apparently are not so determined. 
What is the connection between these different orders of events? 

Dr. McDougall is driven to the conclusion that we must 
assume a soul which unihes experience, remembers, and directs 
the short-span activities, the brain processes. Conceivably a 
soul can do this without exerting force, without converting 
energy, because it has been shown that force or stress applied 
to a moving body along a line of direction strictly at right 
angles to the path of its motion deflects the path of the body 
without doing work.” ^ Thus the mind may conceivably 
change the direction of molecular motion in the brain without 
doing work, and in this way may direct behavior. Moreover, 
Dr. McDougall holds with justice that the laws of conservation 
and degradation of energy are purely empirical concepts that 
involve great diflBculties when applied to reality as a whole, 
which is with difficulty conceived as a closed system. We may 
therefore, if necessary, disregard them in biology and psychol- 
ogy.^ So here we have a theory of the relation of brain and mind 
which conceivably accounts for the interaction of the mental 
and the physical by means of a soul and yet preserves the reality 
of purpose. 

It seems to me that Dr. McDougall’s . theory is the only 
dualistic one with which I am acquainted that does justice to 
the observed facts. It describes the way in which brain and 
mind are connected, for the soul is conditioned largely by the 
bodily activities; it preserves the unity of consciousness and 

» McDougall, Sodt/ and Mind, p. 212. (Quotations are by courtesy of the - 
author and of the publishers, Methuen and Company, Ltd., London.) 

» Ibid., pp. 215-216. The germ of this tlicory apparently originated with 
Descartes. See his Passions de Vame, Part i, articles xl-1, especially xli end 
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gives some accouat of the mysterious activity called memory. 
It further shows how it is possible to conceive that purpose acts 
in the physical world. That purpose does act somehow is as- 
smned in all daily life, and that it is a real activity is held by a 
host of philosophers, most of whom, however, by separating the 
world into two aspects, — like Royce^s world of description 
determined by necessary law and his world of appreciation gov- 
erned by purpose, or like Alexander’s world as enjoyed and 
world as contemplated, or like Paulsen’s world of science and 
world of metaphysics, — make an abstract division which is not 
real but which, when made, sunders reality into two independ- 
ent parts. So that it is impossible to show how purpose acts in 
the real world in which we live. But, with all the respect I have 
for Dr. McDougall’s theory, with the conviction, which I believe 
we hold in common, that some theory is necessary which shall 
preserve the activity of purpose in the physical order, neverthe- 
less I believe that some modification of the statement of his 
theory is necessary. My reasons will soon appear; but before 
I state them let me mention one more theory of the relation of 
mind and brain. 

James has called attention to the fact that there are three 
kinds of functions: a productive function, as in a steam-engine; 
a releasing function, as when one pulls a trigger; and a trans- 
missive fimction, as when a musical instrument, an organ, trans- 
mits the idea of symphony. “My thesis now is this: that, when 
we think of the law that thought is a function of the brain, we 
are not required to think of productive function only; we are 
entitled aho to consider 'permissive or transmissive function. And 
this tlie ordinary’ psycho-physiologist leaves out of Ids account. 

“Suppose, for example, that the whole universe of material 
things — the furniture of earth and choir of heaven — should 
turn out to be a mere surfacc-vcil of phenomena, hiding and 
keeping back the world of genuine realities. Such a supposition 
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is foreign neither to common sense nor to philosophy. Common 
sense believes in realities behind the veil even too supersti- 
tiously; and idealistic philosophy declares the whole world of 
natural experience, as we get it, to be but a time-mask, shatter- 
ing or refracting the one infinite Thought which is the sole 
reality into those millions of finite streams of consciousness 
known to us as our private selves. 

“‘Life, like a dome of many-colored glass. 

Stains the white radiance of eternity.’ 

“Suppose, now, that this were really so, and suppose, more- 
over, that tlie dome, opaque enough at all times to the full super- 
solar blaze, could at certain times aiid places grow less so, and 
let certain beams pierce through into this sublunary world. 
These beams would be so many finite rays, so to speak, of con- 
sciousness, and they would vary in quantity and quality as the 
opacity varied in degree. Only at particular times and places 
would it seem that, as a matter of fact, the veil of nature can 
grow thin and rupturable enough for such effects to occur. But 
in those places gleams, however finite .and unsatisfying, of the 
absolute life of the universe, are from time to time vouchsafed. 
Glows of feeling, glimpses of insight, and streams of knowledge 
and perception float into our finite world. 

“Admit now that our brains are such thin and half-transpar- 
ent places in the veil. What will happen? Why, as the white 
radiance comes through the dome, with all sorts of staining and 
distortion imprinted on it by the glass, or as the air now comes 
through my glottis determined and limited in its force and qual- 
ity of its vibrations by the peculiarities of those vocal chords 
which form its gate of egress and shape it into my personal 
voice, even so the genuine matter of reality, the life of souls as it 
is in its fullness, will break through our several brains into this 
world in all sorts of restricted forms, and with all the iraperfcc- 
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tions and queernesses that characterize our finite individualities 

here below. 

“According to the state in which the brain finds itself, the 
barrier of its obstructiveness may also be supposed to rise or 
fall. It sinks so low, when the brain is in full activity, that a 
comparative flood of spiritual energy pours over. At other 
times, only such occasional waves of thought as heavy sleep 
permits get by. And when finally a brain stops acting alto- 
gether, or decays, that special stream of consciousness which it 
subserved will vanish entirely from this natural world. But the 
sphere of being that supplied the consciousness would still be 
intact; and in that more real world with which, even whilst 
here, it was continuous, the consciousness might, in ways un- 
known to us, continue still.” ' 

This theory is criticized at considerable length by Dr. Mc- 
Dougall,^ one of the chief objections being that the separate 
streams or jets of consciousness transmitted by the brain neces- 
sitate something, a soul, to combine them. If the question of tlie 
soul is laid aside for the moment, the chief objections to James’s 
transmission theory are that it not only does not meet our 
epistemological criticism of the reality of a material world, but, 
as stated, furnishes no inMing as to how mind can act on the 
brain and so influence human behavior; for on his theory the 
brain exercises merely a transmissive function. 

Although the more logical procedure at this point might be to 
sum up the result of our survey of scientific facts and complete 
our original plan of testing our theory of reality by an appli- 
cation to all these opinions, finishing with the theories of the 
relation of body and mind, yet, for the sake of brevity and per- 
haps of clearness, let us first criticize these theories which we 
have just briefly stated, and first of all let us reject, with Dr. 

‘ James, Human ImmorialUy (IngersoU lecture, 1897), 1898, pp. 18-18. 
(Quolctl l>y courtesy of the Uoughton Mifflin Company, Boston.) 

* McDougall, Ilody and Mind, pp. 358-303. 
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McDougall, pure materialism and epiphenomenalism, whicli is 
merely a form of materialism. If this is allowed, we are free to 
consider two specific theories, that of Paulsen and that of Mc- 
Dougall. Both of these authorities approach the subject in a 
way which I have followed to some extent, and of course I am 
much indebted to them. From a consideration of similar facts 
in nature they reach different conclusions; the solution I shall 
urge differs from both but is, I hope, not wholly inconsistent 
with either. 

Dr. McDougall states the whole problem most clearly. “We 
affirm that each of us can escape from Solipsism only by an act 
of faith or will that posits a real world, of which he is a member. 
This real world appears to each of us in the form of the phenom- 
ena of sense-perception; but, if he is not to remain a solipsist, he 
must affirm and believe that these appearances are not created 
by himself, but are rather due to influences or existences, not 
himself, yet affecting him. Or, in other words, he must believe 
in the validity of the category of causation; for only by believ- 
ing that his perceptions are caused by some influence, some real 
being, other than himself, can he escape from Solipsism. Let 
him conceive these influences or existences how he will, and the 
psycho-physical problem still confronts him and clamours for 
an answer. For among these appearances is that which he calls 
his body, one among many similar appearances, and tliis appe.ar- 
ance points to some reality beyond it, and the psycho-physical 
problem is — • What is the relation of my thinking self to this 
reality beyond? He may accept Berkeley’s suggestion, to the 
effect that the body and all other appearances arc produced in 
his thought by the direct action of God, a pure spirit or thinking 
being like himself; but, even if he brings himself seriously to 
believe tliat God has chosen to play this monstrous joke upon 
mankind, he is but solving the psycho-physical problem by 
arbitrarily choosing a peculiar and dogmatic form of Animism. 
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“Or let liim, with Herbert Spencer, affirm that this reality is 
unknowable ; his need is then all the more urgent for some under- 
standing of his relation to the appearances of which his body is 
one, since these appearances are all he can ever know. 

“Or, if he holds that we must be content to affirm that this 
reality is of the nature of mind or spirit or consciousness, with- 
out further specifying it, then he still must discover the nature 
of the relation between his own consciousness or mind and that 
other consciousness which appears to him under the form of his 
body.” ' 

The whole problem, in whatever terms it is stated, is, in the 
words of James, the relation of the long-span activities of reality 
to the short-span activities. With Dr. McDougall’s formulation 
I most heartily agree, provided one interprets the words con- 
sciousness and mind to mean thought, mentality, and not a 
specific entity like a soul, and it one understands the category 
of causation to mean the probable, not the necessary, sequence 
of events. 

Paulsen, after viewing the facts of nature less concretely but 
far more entertainingly tlian I have done, reaches the conclusion 
that philosopliically nature is mental and must be interpreted 
in terms o! purpose. But looked at scientifically, since we must 
believe in necessary causation, the world must also be conceived 
as a mechanism.' Commenting on this conclusion, James says, 
“Paulsen’s EinlciUing is the greatest treat I have enjoyed of 
late. His synthesis is to my mind almost lamentably unsatisfac- 
tory, but the book makes a station, an m the expression of 
Hungs.”' Paulsen’s conclusion is unsiitisfactorj' bcciiuse it 
does not solve the problem; it gives it up, as do all two-iispect 
theories. But such a confession of defeat is unnecessary. Let us 

' MeDouRall, Dcsly and Hind, pp. J80-I8I. 

* I’aulsrn. Introduction to Philosophy, 1004, pp. 101-104. 

* JamM. liters, 1020, i. 310. (Quotcl by courtesy of the crlitor and of the 
Atlantic Monthly l*rrs.r, Inc., Iloston.) 
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ask on what his conclusion rests. It is evident that it depends on 
the assumption that natural causation is necessary. This we 
have tried to show is not so; the sequence of events is only a 
probable sequence. This view of causation disposes of the neces- 
sity of Paulsen’s conclusion, but does not give an answer to our 
problem. It is possible that purpose acts in the physical world, 
but the questions arise whether it does or does not act and 
whether we can state intelligibly how it could act Let us first 
try to state how it could act. 

We have already mentioned the theory of Animism, defended 
so ably by Dr. MeDougall. The theory I advocate has much in 
common with his ; at least it has agreement on the supreme issue, 
that purpose is active in the so-called physical world. Since I 
believe that the description of mind and the manner in which 
purpose acts are better expressed in other terms than those used 
by Dr. MeDougall, the clearest way of meeting the issue is per- 
haps to state my own theory, — or rather the old theory which 
I defend, — answer some objections raised by Dr. MeDougall 
to such a theory, and endeavor to indicate the reasons I have for 
preferring such a statement of the solution. 

Looking at nature from the point of view of epistemology, 
from that of the problem as to how we can know nature, and 
from that of the general evidence of scientific opinion and facts, 

I am driven to conclude that reality is mental. The physical 
world is that part of my thought which is common to you, to me, 
and to the object. Objects in the physical world act in relatively, 
perhaps in some cases absolutely, fixed ways. These habits are 
the laws of nature and it is veiy probable tliat the sequences ne 
observe will continue. There is no contradiction in thinking 
that they may not be, and that some activities of nature ac- 
tually are not, fixed. For me the psycho-physical problem is the 
relation between the relatively fixed activities of nature and the 
more fluid, creative ones which we call puiposcs. 'VN’licn I ask 
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in what the success of physics consists, I find, first, that it re- 
duces all reality to one kind of substance, and that what this 
substance is does not matter for physics; so, if for epistemolog- 
ical reasons I conclude that this substance is mind, but mind 
existing in partial independence of my mind, the realities of 
physics are preserved. I find, moreover, that physics succeeds 
in describing reality by assuming minute existences which com- 
bine to form larger aggregates, including man. Lastly, I find 
that it is able to predict the course of events and to unify the be- 
havior of these entities by discovering laws of their probable 
behavior. I therefore wish to attempt to apply to the evolution 
and constitution of mind these physical methods which have 
had such great success. But here a difficulty presents itself: 
How can minute minds conceivably fuse into one mind, — for 
we must all admit that thought has unity? This is one of Dr. 
McDougall’s objections to any mind-dust theory. My answer 
to this objection has been given, following James. The mind is 
a unity because the parts into which it is divided are never really 
separate parts but elements which are discriminated in a whole. 
Thus the elements of physics, our monads, are merely conven- 
ient ways of describing reality, which actually exists as a unity 
in multiplicity. The problem of the one and the many is of 
course very puzzling for philosophy. My answer to it is that 
the unity of many diverse parts is observed in any organism, and 
especially in the activity of thought, which, while having a 
me.aning, divides into an infinite series, ns we saw in Royce’s 
example of the map of England. So, while I think the argument 
against the possibility of the compounding of consciousness is 
to a certain extent valid, yet I think that, as a mode of descrip- 
tion, wc may use elements which combine.' 

' ^[- S. <ycian(liT. Spaa, Time, and Deitg, lOJO, ii, cli. i. A, "Mind nnd its 
rscnral IImu"; L. T. Troland, “ Tlic Significance of rsycliical Monism for 
1 aychological llicory." in Ptycholoipcal /leei'em, xiix (1022), 201-211. Ct. 
mso, m Life and Finile IndiriduatUy, c<litcd for tlic Aristotelian Society by 
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But we still have the problem of how my purpose can influ- 
ence my body, how thought can influence processes in the brain. 
This we have answered by denying that the problem exists. If 
you suppose that thought is the combination of all the thoughts 
of the cells of the body, then if I have a purpose it will be be- 
cause the whole community of monads has this purpose and is 
attempting to carry it out. When you ask how the body accom- 
plishes its purpose in the rest of the physical world, my answer 
is that it does this by learning how the other minds in reality 
actually behave and by taking advantage of this knowledge. 
Such an account, though manifestly imperfect, especially in giv- 
ing any inkling as to why a stone should move on impact from 
my arm, does give some idea of how purpose may conceivably 
work, and it eliminates the problem of how thought acts on brain 
states. All this does not, however, even with the qualifications 
noted, solve the whole problem. 

We have assumed certain habits in the world, the laws of the 
physical world; purpose must act on habit, or at least through 
habit, if it is to accomplish anything. How purpose works can 
be dimly perceived by observing what happens in ourselves. If 
you will read James’s chapter on “Habit ” in his Psychologyt you 
will see that a mature individual is largely a mass of habits. 
How are these habits formed? My answer is that it is by the 
activity of purpose, either directly or indirectly. Take a simple 
example: I am taught as a child to brush my teeth; after some 
years I recognize that this is useful, and finally the habit be- 
comes so fixed that it goes on almost unconsciously. But it 
originated in purpose and serves purpose, for without these fixed 
ways of behavior my life would be consumed in debating 
whether to brush my teeth or not. The fixed modes of behavior 

H. WUdon Corr, 1018 [Supplementary Volume IJ. the sj-mposium “Arc rhysi- 
cal, Biological, and FsychoJogical CatcgoricsIrrcduciWe?” (r. J. S. Haldane; il, 
D’Arey tV. Thompson; III. P. Chalmers Mitcticll; iv, L. T. Ilobhousc; v, J. S. 
Haldane). 
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of reality, the habits, are purposes which, by a process of trial 
and error and final success giving satisfaction, have been found 
to work. In this way I conceive of the whole cosmic process. 
Many trials have resulted in partial successes giving some satis- 
faction; these have become relatively fixed habits of the behav- 
ior of reality. My individual purpose, accepting perforce these 
fixed ways of acting and making use of them for my own ends, 
enables me to economize endeavor, to formulate new purposes; 
and, by choosing certain habits of parts of nature to carry out 
these purposes, I may really create a new reality, a new way of 
behavior. My individual purpose is the purpose of all the ele- 
ments that make up my organism; the bodily aspect of this 
organism, its so-called material part, the cells of my cortex, are 
what part of this whole activity is common property. My pur- 
pose and all purpose — tends to become habit, thus leaving 
room for more trial and error and success. Habits when con- 
ceived as common property are the laws of nature. Such is the 
theory of the constitution and evolution of mind, and of its 
relations to the body, which I advocate. 

There is one point, the necessity for postulatmg a soul, which 
needs further consideration. To this we shall immediately turn; 
but first let me call attention to the main reasons why I in- 
terpret the activity of purpose in different terms from those 
adopted by Dr. McDougall. The chief of these is the epistemo- 
ogical one, that dualism of thought and material nature does 
not give a satisfactory account of knowledge. Moreover, I 
believe that the idealistic account is actually more in accord with 

Iheobscrvedfactsofscienccthanisthedualisticone. Thislshall 

Irj' presently to show. It must, however, be noted that Animism 
can be staled in idealistic as well as in dualistic terms: an arch- 
na( , a soul, may be the unifying and controlling entity. 

Une of the main arguments for a soul is that used by Dr. Me- 
ougnll, that something is necessary to combine elements. Tliis 
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objection I have answered as well as I can. James has summed 
up the whole matter in a passage cited by McDougall: “Yet it 
is not for idle or fantastical reasons that the notion of the sub- 
stantial soul, so freely used by common men and the more popu- 
lar philosophies, has fallen upon such evil days, and has no 
prestige in the eyes of critical thinkers. It only shares the fate 
of other unrepresentable substances and principles. They are 
without exception all so barren that to sincere inquirers they 
appear as little more than names masquerading — Wo die 
begriffe fehlen da stellt ein wort zur jechten zeit sich ein. You 
see no deeper into the fact that a hundred sensations get com- 
pounded or known together by thinking that a ‘soul* does the 
compounding than you see into a man’s living eighty years by 
thinking of him as an octogenarian, or into our having five 
fingers by calling us pentadactyls. Souls have worn out both 
themselves and their welcome, that is the plain truth. Philos- 
ophy ought to get the manifolds of experience unified on princi- 
ples less empty. Like the word ‘cause,* the word ‘soul * is but a 
theoretic stop-gap — it marks a place and claims it for a future 
explanation to occupy. 

“This being ourpost-Humian and post-Kantian state of mind, 

I will ask your permission to leave the soul wholly out of the 
present discussion and to consider only the residual dilemma. 
Some day, indeed, souls may get their innings again in philos- 
ophy — I am quite ready to admit that possibility — they form 
a category of thought too natural to the human mind to expire 
without prolonged resistance. But if the belief in the soul ever 
does come to life after the many funeral-discourses which Hum- 
ian and Kantian criticism have preached over it, I am sure it vill 
be only when some one has found in the term a pragmatic sig- 
nificance that has hitherto eluded observation.*’ * 

» James, A FluraluUe Universe, 1016, pp. 200-210 (quoted by curtesy 
of Messrs. Longmans, Green, and Company, New York). See McDougall, 

Body and Mind, pp. SG1-S62. 
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There is of course a pragmatic reason for assuming a soul — 
the ethical one of preserving the worth of human endeavor. This 
may be one of Dr. McDougall’s chief reasons for adopting the 
hypothesis, although he does not definitely say so. It is a 
weighty reason, but one the consideration of which I must again 
postpone. Unless for ethical reasons a soul is a necessary postu- 
late, it seems to me that for science it is an unnecessary assump- 
tion and a very troublesome one. We have seen that organisms 
result from the fusion of two cells, one from each parent, and 
that mental traits are inherited by the offspring. Does this mean 
that the two germ-cells each carry a soul and that these souls 
fuse into one when the germ-cells unite? The impregnated 
ovum divides and the parts again divide, and some of the divi- 
sions form new germ-cells which transmit mind to its descend- 
ants. Does the soul divide with these divisions, a part going 
to the brain, a part to the germ-cells? If you deny that the 
soul is connected with the germ-cells, then you must say it 
is added to the body at some stage of its development. But 
at what stage? When the nervous system is formed, at birth, 
a month after birth? Why does the new soul resemble its 
parent? To such questions the advocates of a soul must find 
answers. 

There are, then, three modifications I should like to make in 
Dr. SlcDougall’s theory. (1) Provisionally, from a scientific 
point of view, it would seem as if wc could get along without a 
soul. (2) The compounding of mental existences in the provi- 
sional sense wc have described is permissible and necessary for 
purjioscs of description. (3) If my theory of knowledge is right, 
the relation between body and mind is not strictly psycho- 
physical but is a relation between purpose and habit. Besides 
the objections to such a theory already mentioned, there are 
more concrete ones, cspccinlly those concerned n*ilh the inherit- 
nneo of habits, which arc of course acquired characters. The 
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consideration of this objection I should also like to postpone for 
the moment. 

It has fortunately been brought to my notice, just as this 
book was going to the printer, that Dr. McDougall himself has 
supplemented his account of body and mind. In his presidential 
address of 1920 to the British Society for Psychical Hesearch,'he 
accepts a theory of monads at least as a descriptive device, with- 
out committing himself to any metaphysical theory about 
monads except that they are not wholly material. He holds, as 
I understand him, that the hmnan organism may be best de- 
scribed as a multitude of monads ruled by an arch-monad, a 
soul, which acts through subordinate officers and is influenced in 
•turn by them. Such a theory can be expressed either in dualistic 
or in mental terms. It has the advantage of avoiding the difficult 
problem of the compounding of mental entities; for the arch- 
monad is a unity and yet is aware of some of the activities of the 
other monads in the body. If we suppose with McDougall that 
this arch-monad may enter into other combinations after the 
dissolution of the society we call the body, and if we suppose 
that the arch-monad can remember its own special activities as 
ruler of the society, then we have a basis for personal immor- 
tality. Much support for such a theory is given by coses of dis- 
sociated personality. However, if it is admitted that possibly 
mental elements may combine into wholes, then such multiple 
personalities can be equally well stated in terms of the tlicorj' I 
have suggested. TMiether Dr. McDougalFs hj’potlicsis describes 
the facts more adequately, is the more logical, and better fulfils 
tlie etliical demand for the preser\'ation of human endeavor, 
are questions that must be left to tlic judgment of the reader. 

It has given me much satisfaction to discover that at least in 
some respects my thcor>' agrees with his. 

* Society for Psychical Rcsc.ircli, Proefedin^t. rrxi. 105-123 (Part Jrrx, 

1020 ). 
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The first part of our problem, that of showing how purpose 
may work in the world, is then answered, however imperfectly. 
Conceivably purpose may operate in the world, but does it? 
The answer to this second part of our problem has also already 
been given. Through observation of ourselves we think we ob- 
serve that purposes work. It is difficult to prove that they do’, 
all may be probable sequence of events determined by physical 
law. But we have seen that in a sense the whole physical world 
is a postulate, is a theory made to explain experience, to make 
life possible. Logically we are forced, if we criticize deeply 
enough, to reach the position of Santayana and McDougall, that 
criticism leads to scepticism; to make even science possible, we 
must, tlien, have faith. As I look at it, the whole world of 
science is the result of a practical endeavor to unify experience 
so that I can control it for my purpose. That purpose is active 
in the world thus becomes a necessary postulate for the very 
existence of science. Without purpose, science is nothing, life a 
sham. 
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application of the theory of monads to 

THE theory of EVOLUTION AND TO THE 
THEORY OF CHARACTER 

W E have now completed our survey of the concrete facts of 
science, and have made some critical remarks, especially on the 
theory of the relation of body and mind. We have seen that an 
ideal, imaginative account, wholly in mechanistic terms but 
with many gaps, is often given of the process of evolution from 
nebula to man. But we have also seen that an epistemological 
dualism is unintelligible, and, through our attempt to formulate 
how thought could result from such a material process and how 
thought could act in it, we have also concluded that dualism is 
inconceivable, that reality is mind. It remains to apply this 
theory to the concrete facts of science; for, if there are any such 
facts that are manifestly contradictory to it, our theory must be 
in whole or in part false. 

We have examined in a brief and hurried manner some exam- 
ples of many kinds of realistic thought — philosophical realism, 
scientific realism, and the facts, which are often really the opin- 
ions, of scienee. We must now draw our lesson from this sun-ej', 
and we must use great care in reaching our conclusions. In the 
account of the opinions of science it is evident that the author- 
ities quoted arc of various degrees of eminence and that .some are 
of more recent date than others. How, then, can any valid con- 
clusions be drawn except from the most recent opinions of recog- 
nized autlioritics? The opinions tliat have been quoted were 
selected to emphasize broadly contrasted ways of Bunking 
about reality, and for this reason c.xtrcinc positions were often 

3S5 
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selected; but I hope the more conservative opinions have also 
been noted. Thus Verwom and Loeb, while recognized author- 
ities, are extreme in their opinions and often, especially Ver- 
wom, very dogmatic. But 1 hope that any vitiating influence 
from inaccuracy of statement of the most generally accepted 
scientific opinions, either of observed fact or of interpretation, 
has been avoided by the very general nature of the conclusions 
reached. Therefore the results of this scientific investigation 
will, I trust, be stated in such general terms that the influence of 
specific opinion, which varies with the observer and with the 
time of the observation, will be eliminated. 

So it is evident that there is a grave danger to be avoided in 
drawing conclusions from specific scientific facts. The facts of 
science of to-day are not the facts of science of yesterday and 
will not be those of to-morrow. Science is a growing mass of 
opinion about reality. We must not base a theory of character 
on facts which to-morrow may be found to be not facts. But 
one of our chief motives in embarking on the quest for scientific 
truth was the hope that we should find that science gives facts, 
not opinions; for science, it was thought, had a value in the 
money market, while philosophy apparently had no such value. 
Are we then to conclude that this practical value of science is 
illusory? This question must be answered in the negative: 
science does give some measure of truth. But how are we to 
decide, from the mass of conflicting evidence and diverse inter- 
pretation, what tmth science contains, what is mere changing 
opinion, what is probable fact? We have repeatedly emphasized 
the belief that science gives us all the information we possess 
about the behavior of reality. As Paulsen says, “a question of 
facts can be decided only by experience.” ' A philosophy tliat is 
to tell us anything about tlie behavior of reality must appeal to 


* Paulsen, Introduciion to Philoaophy, 1004, p. 85. 
Messrs. Ilenrj’ Holt and Company, New York.) 


(Quoted by courtesy of 
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experience; a philosophy that tells us nothing about the behav- 
ior of reality is useless. So for me philosophy is largely the at- 
tempt to sift and criticize the changing opinions of science, in an 
effort to discover what are the most probable facts. It behooves 
us then, as empirical philosophers, to examine very earefully 
this body of scientific facts in order to discover if there is not 
something which is probably established, some body offsets on 
which we may build a theory of the behavior of reality; for only 
in this way, apparently, can such a theory be fonned- 

Looking at science in a broad way, we arrive at certain con- 
clusions which, I believe, no one can practically doubt. For the 
sake of brevity, I am going to state dogmatically as established 
facts the conclusions that appear to me justifiable, but with the 
full knowledge that my statement of facts will include too little 
for some scientists and too much for some philosophers. Some 
of these conclusions are more probable than others; the less 
probable I shall endeavor to label as such. Whether the con- 
clusions are legitimate I must leave to the judgment of the 
reader on the evidence submitted, but I shall of course try to 
avoid the danger of building on insecure foundations. 

(1) The first conclusion to be drawn from the facts of science 
is that reality behaves in part, at least roughly, according to law: 
oxygen and hydrogen, so far as observed, always combine under 
certain conditions to form water. There is a vast body of such 
well-established facts; other facts, as the assertion that metabo- 
lism is a special form of osmosis, are not so well established. But 
We may safely believe that a large part of reality acts in rela- 
tively fixed ways and that many of these ways are known to 
science. 

(2) The second conclusion to which I wish to call attention is 
more problematical. Science usually, but not universally, holds 
that the laws of the fixed beharior of reality are necessary, a 
■priori laws, that they are laws of necessary causation. But such 
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a conclusion, for the reasons given in our discussion of causation, 
is unfounded. The laws of science are only very probable laws. 
This does not mean that reality does not act in at least relatively 
uniform ways, it does not mean that the future is wholly unpre- 
dictable. On the contrary, the great discovery of science is that 
reality does behave in relatively fixed ways. 

(3) Science assumes as its fundamental concept that this 
reality the behavior of which it in part describes exists independ- 
ent of my individual mind. Some seientists go much farther and 
hold that this reality exists independent of all mind, as matter. 
It does not seem as if such a conception were necessary to 
science, for we find science progressing in spite of the most va- 
ried views as to what this reality is. If Mr. Eddington is right, 
any kind of reality that is partly independent of my mind will 
suffice. IVe have given some philosophical reasons, which ap- 
peal to many, for rejecting the materialistic theory. In view of 
such difficulties and of the varied opinions as to the nature of 
reality, let us accept the conclusion that very probably, in my 
scientific sense of the w'ord probable, a reality partly independ- 
ent of my mind exists, but that this reality may be mental. 

(4) There is also the observed fact that, at least phenome- 
nally, something described as mind, thought, feeling, sensation, 
exists, which science as a whole must include in its account of 
reality. 

(5) It also seems as well established as anything can be that 
reality exhibits parts and that additional means of discrimi- 
nation disclose smaller and smaller parts. We must not hastily 
conclude that separate parts are necessary to a description of 
reality, but the observed fact must be taken into consideration. 

It is evident that even such very general conclusions as these 
are not acceptable to all minds; some of them have been, and 
still are, disputed by scientists, others by philosophers, and some 
by both. But from our examination of philosophical and scien- 
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tific concepts, it has become clear, I think, that no a priori con- 
struction of reality is possible; that philosophy is an induction 
from experience, using experience in a very wide sense; that 
nothing certain, nothing necessary, can result. The conclusions 
that have thus far been formulated are, I believe, very probable. 
My main reason for believing so is that they have served their 
purpose in giving control of nature. But a further reason for 
holding these views I shall attempt soon to formulate — they 
will, if accepted, reconcile many apparently opposed views. 
That this is a trivial ground for adopting the theory I do not 
believe. If many acute minds looking at nature have reached 
opposing conclusions, have emphasized divergent points o 
view, there must be some reason for this divergence; it is prob- 
able that a certain measure of truth is contained m both or all 
of the conflicting views. Before insisting on this point, how- 
ever, we must mention some other more concrete and perhaps 
for this reason more theoretically uncertain facts. These are im- 
plied in our survey of the concrete descriptions of science given 

in the theory of evolution. _ 

(6) The most general of these facts is that the universe shows 
an orderly process of development, all the specific steps of wMeh 
are not ^own; but all scientists agree that there has been a 
transformation of species on the earth resulting m man. Th 

conclusion we are forced to accept. , . , . ^tin.nllv 

(7) There is a vast amount of evidence, “ -n ” 

being augmented, that at least tends to prove that pr-e^ses 
whicl go^n in the organic - reproducUon life 

metabolism — are identical with processes m 

world. That this is true is shown by „ 

all these organic functions, of which we I 

suggestive but by no means the 

accept as furnishing, on the w . tjcnl. Such a 

organic and the inorganic are fundamentally ident.ea 
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conclusion means just what it says. It does not mean that the 
inorganic is necessarily material and that consequently the 
organic is material too, a view which, though generally accepted, 
is a wholly unjustifiable conclusion in so far as the mere experi- 
mental facts are concerned. 

(8) But, although we accept these facts about the organism as 
giving a strong presumption that fundamentally the organic and 
the inorganic are one, we have noted that throughout the discus- 
sion of evolution two opposing views are held. One opinion is 
that all evolution is a material process; the other is that tele- 
ology, purpose, something akin to the mental, something at 
least non-mechanical, is involved. This latter view is held in a 
variety of forms, from Driesch’s opinion that mechanism is not 
all, to Royce’s that reality is not mechanism but is purpose in its 
ultimate nature. For me, the persistence of Hie two views is an 
observed fact, a fact that philosophy must take into considera- 
tion. It seems to me unlikely that, when two views have been 
so persistent throughout history, have been held by so many 
men of acute intellect and are still held by such individuals, 
either view is wholly wrong. A theory, to be adequate, must 
take into account this fact of opposing interpretations and try 
in some way to reconcile them. 

(9) All the accounts of reality, materialistic, dualistic, ideal- 
istic, suppose that there is some kind of activity very real and 
very universal. 

(10) A survey of evolution os a whole and of organic evolu- 
tion in particular shows that this activity is a creative process, 
that in some way the new is formed. An account of how this 
something new is formed must be given by an adequate scien- 
tific tlieorj'. 

(11) Iherc are other aspects of these scientific facts on 
which we may fairly agree. The organism, so far ns observed, is 
nh\n\s produced from anoUxer organism. In their complex 
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forms, organisms result from the continued division of cells. 
Whether we regard life as co-existent with matter or as evolved 
out of matter, a human being is the result of an infinite process 
and is a cell-community which is a unified whole. 

(12) As an observed fact, life is always connected with a 
special aspect of reality called protoplasm. When protoplasm 
relapses into its elements, the phenomenon we call life vamshes. 
In man at least, conscious activity is likewise connected with 
this mysterious substance. So far as observed, when protoplasm 

disorganizes consciousness ceases. ^ 

(13) Protoplasm has the power of passing on certam charac- 
ters to its offspring through heredity. In man this power is a 
property of the germ, and must, I think, be conceived as an in- 
finite power, or at least as an unlimited one, since the process of 
evolution shows continued change without beginmng and im- 
plies that the past is preserved in the germ and transmitted to 

the descendants. . , . • 

(14) Environment, so far as is now known, is an 
development equally important with heredity, or i is e 
ment tLt calls forth the inherited powers inherent m the mdi 

" m ... . pi— 

in other forms of the appearances of rea hty. g 

spection, as has already been mentioned it becomes dea d a 
i^nd, thought, feeling, phenomenally e.st. hlind to etoa 

ters that apparently and probably it 

meant by Ztter; it has unity in diversity, it remembers, 

recognizes degrees of likeness and differenc Cgepj.nlions is 
(5 Anotlier fact established by numerous observation 

probable but winch. I behme.- ,, 


fact of a more 
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many that purpose is operative in the world, and not only in the 
mental but also in the so-called physical world. If this is a fact 
about reality, it is necessary to show that purpose really acts 
and in some measure how it can act. Our most general reason 
for holding that purpose acts in the world, it will be remem- 
bered, is that without purpose, without meaning, the whole 
structure of science falls to the ground. Science exists because 
we have a purpose to unify experience, to get truth. If we deny 
the reality of purpose, we are led to absolute scepticism. Another 
general reason is that an explanation of reality in terms of the 
purposive activity of mind is the only one that reconciles con- 
flicting opinions and makes science intelligible as the laws of the 
creative advance of nature. A final reason is that without the 
eflBcacy of purpose life becomes meaningless. It may be that 
life is meaningless; but such a view is inconsistent with the im- 
plications of all daily life, with the implications involved in all 
human endeavor. As my whole thesis, with all its separate 
divisions, is an attempt to show that the activity of purpose is 
the most rational solution of the constitution of reality, the 
demonstration of this theory really rests on the general success 
which such a theory has in making experience, including a the- 
ory of knowledge and the facts of science, intelligible. It now 
remains to draw what conclusions we can from the scientific 
facts. 

During our.iurvey of the doctrine of evolution we accepted 
provisionally tjie dualistic view of a world made up of two parts, 
mind and ma’.ter. This point of view’ we presen’cd throughout 
our scientific .^uiwey up to our criticism of the relation of body 
and mind. 1,\ was evident, however, from our preceding pliilo- 
sophical discLpsion that such a view' was merely tentative, for it 
had already appeared that a dualistic view' is incompatible ^vith 
a theory of knowledge. From our criticism of the evolution of 



THE THEORY OF MONADS 393 

mind and of tlie facts of the relation of body and mind, we also 
concluded that the materialistic and dualistic conceptions are 
both wholly inadequate. We have, therefore, strong grounds for 
accepting the provisional theory that reality is the organie unity 
of many minute minds as the only hypothesis which is philo- 
sophically and scientifically intelligible. If such a theory vail de 
scribe the conerete behavior of nature as diseovered by science, 
if it will reconcile conflicting scientific interpretations, if it is 
not inconsistent with any well-established observed fact, then 
additional reasons will be furnished for its acceptance. So let 
me try to show how the theory I advocate will, for me at least, 
accomplish the impossible. In this attempt I shall of course u 
philosophic as well as scientific tools, the most important philo- 
sophic tool being the assumption that an account of reality must 
not be self-contradictory and must be intelligible. I also assume 
that it must not be inconsistent with the observed facts which I 
have accepted as probable. These observed facts are of a very 
general nature and on most of them there is much ; 

nimity; so that our conclusions, though only very probable, 
will still have a considerable amount of pro a i y 

In summing up the reasons for holding an > -Uatic ^ 
reality, I wish to reverse the procedure 

the scientific theory of evolution and to begin m"- 
first of all, to remind the reader of the mam reasons ^ ^ 

a dualistic account of nature- pLnLenon called 

as a presupposition for all J ^ t,uth. If 

thought exists, at least phenomenally, '^'“cn 
this fs not admitted, all smence 

attain truth? Following Royce a individual mind, 

knowledge can exist only of j^nial of the possibil- 

Such a position, at first sight, ea position is 

^ ™ “ 

practically untenable, for it P 
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theory. It is also a very improbable theory, because science 
does give truth, as shown by the fact that scientific theories 
work. Scientific theories attain truth by assuming existences 
partly independent of my mind. Combining these two points of 
view, in order to make knowledge possible we must assume other 
minds that are at the same time a part of our minds and yet 
have their own individual existence. Such a theory makes 
knowledge of an external world possible, although no direct 
proof can be given for its existence. Moreover, such a theory 
escapes Mr. Bradley*s criticism that all relational thought leads 
to a pernicious infinite regress; for a purpose having a meaning 
is a unity involving an infinite regress and is intelligible. Look- 
ing at the descriptions of science and the criticisms of the realist 
and at the very activity of thought itself, we are forced to regard 
reality as pluralistic in its appearances, as being composed of as 
many minute parts as science decrees are necessary. Such an 
atomic description is held to be probably a somewhat provi- 
sional view. The external material world is that part of my 
ideas which are found by experience to belong to you and to me 
and to the object. The laws of science are purposes which have 
become habits and are fixed. Such, I believe, is the only kind of 
hypothesis tliat will include all the observed facts we have re- 
corded. 

Instead of examining the various probable conclusions we 
have mentioned, it will be more advantageous to apply our con- 
ception to the theory of evolution as n W’holc. In this way a con- 
structive exposition may be given, as well as a demonstration 
tlial these various points, and even some otlicrs, are conceivably 
included. It must, however, be remembered that the descrip- 
tions of reality given by physics, wliich in the main we accept, 
arc conceived ns figurative, as convenient, ns a sort of scientific 
shorthand, but not ns ultimate reality, for reality i.s ultimately 
a whole. It must also he remembered that tlic descriptions of 



395 


THE THEORY OF MONADS 

physics are incomplete, hence our description must necessanly 
be incomplete. Our account of evolution, then, will be figurafave 
and also artificial and unreal, but less so on the whole, I think, 
than such a description in the ordinary orthodox term; of course 
it will be incomplete. 


In the beginning there was unrest of mind, which wished to do 
sometHng; but, when it tried, it found that it split *t«<=lf up^nto 
an infinite number of little minds (vortices m the ^ 
not) each of which was active, remembered a little, cou 
a little. These little minds were active in 
first all their activity was at random. They were 
had different activities; for, as Dr. Henderson ^ 

tion could not occur unless the original 

properties which combinedin diverse ways. 

iuLe terms, these little minds bear the 

complex minds, in respect to “^^“i^^’pHysiJal powers and 

trons bear to our bodies m resp ^ ^^^^t^ing i„ 

size. But, though diverse h 1^_ 

common: some liked to do o 6 , . ondsomehad 

had this in common, that congregate into 

mutual attraction. So prese ^ ^ molecules. This did 

groups and form the primeva electrons— 

not satisfy them; and j ^^^^.elves into molecules 

some more, some less an the various chemical 

having different patterns, t us o 

elemeL. But still the little minds „nd 

still moving in all directions wiAou p • and 

jostling each other like what J Jj^^cnts. Some of 

masses of molecules of the -vario - desire to at- 

them, by their stronger purpose -l through tlic greater 
tract oAers, and possibly >|ot pmbabb^« ^ 8 

knowledge they had acquire m 
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■were able to form loose associations. They gathered into neb- 
ulae. Here all was still chaos, but the superior minds continually 
strove to do something -worth -while. They tried by every pos- 
sible experiment to draw the chaotic mass together and make 
the unruly members conform to law. This of course they could 
do only by curtailing their acti-vity (physically described as the 
cooling of the nebula). By the continuation of this process of 
curbing the unruly and actually eliminating some by resolving 
them into their constituent elements, a semblance of order was 
produced: the earth, its elements, its atmosphere, and its waters 
were evolved. But the bigger minds, the more active, were still 
not content; they wished more coordination, more freedom to 
develop. So, by trying all sorts of experiments, they finally dis- 
covered protoplasm, and found that through a combination of 
this sort a very much greater variety of reactions could be made, 
that greater power and satisfaction resulted, and that successful 
experiments could be preserved and transmitted to further gen- 
erations. By continued experiments they found that combi- 
nations of indi-viduals into communities gave still better results, 
and that, if they combined the stored wisdom of two individuals 
into one (by conjugation), the new individuals thus formed 
often exhibited greater power than their parents. And so the 
process went on until man was reached. What the future race 
will be no one knows; it is a matter of experiment. 

Now, apart from the fantastic, unusual aspect of such a the- 
ory, see -what it does. All nature is of the same fundamental 
character; no question as to the origin of life and of mind as tlie 
emergence of new qualities arises; they are simply more devel- 
oped forms of the original stuff. 

Throughout our examination of scientific theories we have 
noticed these three tendencies: to explain observed facts in ma- 
terialistic terms; to explain Uicm, in part at least, in teleologi- 
cal terms; to confess ignorance. Tliis last attitude is of course 
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unassailable, provided it does not tacitly assume mechanism 
and materialism. Our theory, when it is once agreed that phys- 
ical law is not necessary sequence or conditions of events, fur- 
nishes a means of combining all these points of view and retain- 
ing the value of each. For if body and mind are communities of 
monads, and if physical nature is the laws of the fixed behavior 
of monads, there is no known limit to the process of describing 
organic functions, such as metabolism, in terms of the relatively 
fixed behavior of elements. Possibly even life itself may in the 
future be so described. Such a theory is not destructive of the 
scientific method and puts no fixed limitations upon it. It is in 
accord with the contention of the vitalists that in organic na- 


tnre, even if organisms can be described more and more com 
pletely in terms of physical chemistry, yet there is still some- 
thing left over, the unity of the organism, the creative advance 
of nature, entelechy, whatever one chooses to call it. is e 
ment I call purpose. In the organic functions this creative 
element is at a minimum, and possibly everything t ^ 

we call physico-chemical. But, inasmuch as we o 
creative element is present in some degree even in t e c e 
elements, we must conclude that both materialism modified an 
vitalism reinterpreted contain truth; that the -toiahstie 
method must be pushed to its limit, but that the 

planation is innoLaterialistic terms. Suchatheoryprese^es 

the reality of purpose in the world and gives some account, 

however imperfect, of how purpose works. „„„nli-but 

So far our description in terms of purpose 

in order that evolution could pmceed under ®-h “ ^ab J 
and advantageous ways of bebajng mu^ ^ 
and passed along to the evolution, in the 

evolution, at least in any theory g -reserved if any 
sense that experience must m the higher 

evolution is possible. But we a 
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animals such acquired traits are probably never inherited unless 
they actually bring about changes in the germ. TlTiether ac- 
quired characters ever do this or not is a question. Changes in 
the germ which are brought about by the germ itself are very 
likely the only ones that are stored up. A germ is a cell. Are we, 
then, to suppose that all changes in a cell, however caused, are 
transmitted? Are we to suppose that any habitual or continuous 
changes in the original unicellular organisms were preserved and 
inherited by the offspring? I do not know, for science has not 
told me; but it would seem probable that only changes initiated 
by the cell itself, “spontaneous variations,” are inherited, that 
all adventitious changes are lost. What for science is such a 
“spontaneous” change in the germ? Again, I do not know. But 
we may perhaps say with Thomson that the germ-cell is always 
striving to do more, and that this striving gives rise to variations 
which arc inlierited and are controlled by natural selection, the 
worst, the most harmful, variations being weeded out. This 
would explain the fact that although we, the developed germ, 
are always striving, yet it is the original striving of the undevel- 
oped germ which alone is hereditary. 

hlay we continue this line of argument to the beginning of 
things and say that changes in the environment, which produce 
changes in unicellular organisms, arc not inherited but that 
spontaneous variations of the organism are? No one knows. It 
is a question for seience to decide. Either it must decide that 
loiig-contin\icd action of the environment so changes tlie single 
cell that .some of these changes are transmitted, with the result 
that acquired characters arc inherited and tlic course of evolu- 
tion descrilwd in terms of ImbiU transmitted to offspring is 
made ea.sicr, ns indeed any theory of evolution is made more in- 
telligible; or else science must decide that only the .sjwntnneous 
activity of the single cell is transmitted. If it does the latter, it 
puls itself in a difiicidt jiosition, for it has got to define sponta- 
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neous activity. Of course the spontaneous activity of a cell is 
easily expressed in mental terms: the cell learns something that 
it does not forget; if it learns something that it does not forget, 
then it transmits this trait to its offspring, otherwise not. But 
how about the forms preceding the cell? Do they learn, remem- 
ber, and transmit? If all is mental, there is no reason why they 
should not; in fact, it seems reasonable to suppose that they do. 
So, in terms of the present theory of heredity, we may say that 
probably only spontaneous variations of these preexisting sub- 
stances or bits of reality, when remembered, can be transmitted. 

Is it necessary to push this theoiy of heredity to the activity 
of electrons in diverse and rapid motion? Such a notion, that 
electrons form habits and transmit them to their offspring, is too 
fantastic even for me. What happens could, nevertheless, be 
expressed in mental terms. There is no need of introducing 
heredity into such a description, but some power that gives 


rise to heredity is necessary. 

On the accepted theory of evolution, the power of gradually 
acquiring new ways of reacting and of retaining them ^ ^ ® 
germ, either as due to a process in the germ or as a process o ini 
pression upon it, must have arisen. This power is expresse 
equally as well in terms of memory as in physical terms^ 
how the power of transmitting variations came into c ^ 
ence at present gives no answer. Nor does science tell us whethc 
it is necessary to suppose that pre-organie substanees an c 
trons possessed the potentiality of sueh power. wo 
on the whole that they must have. But if '"J" 

preted as monads, with the beginnings of the power o 
someinldingoftheproeessisfumished;^^^^^^^^^ 
suffieiently developed, as in single . clretrons as sclf- 
not neeessary to eoneeive of the roemoo 

conseious memory, as the remem ering of it as 

definite dates in the past; nor is it necessaiy 
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unconscious memory, for we are acquainted in ourselves with 
memory that is neither of these two things. When we try to 
recall a person’s name which we have forgotten, we are con- 
scious that the name is not Smith or Jones or Brown, and yet 
we are unable to tell what it is; but, if it does appear, it is im- 
mediately recognized as the name for which we were searching. 
It is this kind of not-self-conscious memory, in an infinitesimal 
degree, that primitive beings must be supposed to possess. 
Science may, to be sure, have to revise its whole theory of hered- 
ity; but that heredity is memory of the germ is not inconsistent 
with the present scientific formulation. In a word, science does 
not yet furnish us with a complete theory of heredity, variation, 
and their relation to environment. What it now holds can be 
stated either in material or in mental terms. 

It may perhaps be objected that we have given no clear ac- 
count of the activities of electrons, no description of their indi- 
vidual properties. This is true, but the laek is due to scientific 
ignorance. W'e have seen that no theory of cosmic evolution is 
generally accepted ns proved; presumably the sole known law 
covering all evolutionary processes is the second law of tliermo- 
dynamics. This law, it seems to me, merely states that reality 
tends to reach an equilibrium. But this can be stated in mental 
a.s well ns in physical terms, — the equilibrium is the harmo- 
nious adjustment of minds that have reached perfection. In 
cither case it is an ideal limit of the process of evolution. If 
science knew just what properties the original elements must 
have possessed to give rise to the world, Uien it could state the 
process of cosmic evolution. Until it does this, I cannot name 
these properties and so c.annol state them in mental terras. But 
pavitation might be staled ns a desire to approach other ob- 
jects. If minds act in Uiis f««l way, Uicn such a description 
fnf/ils the req\nn*ment.s of physics. Chemical affinity* was long 
ago ImnslaltsI by Goethe into mental terms, into flfctire njjlni~ 
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ties. This translation could be made, I beUeve, for any prop- 
erties that science ultimately says the elements must possess. 
All this process of evolution is an active process and it is a 

creativeprocess. What is activity ? What is creation? Activity, 

I suppose, is motion; but motion is change. Change can be only 
with difficulty described by orthodox physics; change, mor - 
over, is as much a mental as a physical phenomenon. Creation 
is still more difficult for mechanism to 

like elements which contain all future possibilities is no mo 
simple and no more complex than one which is described m pre^ 
cisely the same terms at another moment of time, 
difficult to deny that in man a product of ^ j 
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In regard to tlic differences o 
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organic functions our theory, as has been pointed out, provides 
an intelligible reconciliation, as indeed it does of the conflicting 
opinions as to the interpretation of the course of evolution. If 
all is mental and if some of the mental is fixed ways of acting, 
then if a human body is composed of such mental elements we 
should expect to find in its elementary functions fixed ways of 
behavior that are like those observed in the so-called physical 
world; we should expect also to find elementary manifestations 
of purpose that is not fully conscious of itself but that is in the 
nature of blind striving for a dimly perceived end. That both 
aspects are apparent we foimd to be the opinion of many scien- 
tists. Our theory would also e^lain why there is so marked a 
similarity between the organic and the inorganic processes that 
we have concluded they are identical in kind. Moreover, such a 
theory is not inconsistent with the observed fact that organisms 
seem to be cases of the conservation of energy in closed systems. 
For the body gets nourishment from the inorganic; this nourish- 
ment gives the basis for activity. If this activity is conceived as 
purpose, in so far as it can be measured it will still conform to 
the laws of activity observed elsewhere. By eating sugar I sim- 
ply acquire mental energy through acquiring the mental energy 
of the electrons of the sugar. There is no reason for assuming 
that tills energy of the sugar must be stated in material terms. 
Also this theory, when applied to the total course of evolution, 
explains why evolution should show at the same time purpose 
and mechanism; for reality is purpose becoming fixed in habit.^ 
When wc face the larger question whether such an idealistic 
\ncw of energy and activity and of tlie productive, creative ad- 
vance of nature can be applied to the universe as a whole in such 
a way as to be consistent nitli the idea of the conservation of 
matter and energy and with the second law of thermodynamics, 

‘ I or a somcuhat different necounl of organic c\olulion in terms of pur- 
pose, cf. McDougall. liodij and Mind, pp. 370-370, and Outline of Psijchology, 
pp. 448-449. 
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we meet grave difficulties. How can anything new be created, 
all is fixed and determined? How can evolution continue if the 
energy of the world is being continually dissipated im tra 
formed to less available forms? For, if quantity is finite and 
time infinite, all activity must eventually cease. o . 
past time is infinite, then on the assumption of a fixed qtianti y 
of matter and energy it is difficult to understand nhy evoliit 
has not already ceased. On the other hand, >f PIT;- 

then its valuable fruits must be eternally presen e . . , 

men that are of use to the universe cannot ^0"“^ ^ 

I deliberately use the word conceiiahly because 1 "" 

presupposition underlying all science, all human e . . 

iustt^._someffindofi— 

us to the most vexing question o b 

ence which is most generally hel , h t 

is eventually to end, be reconciled 

that it shall not end? _ chould hkc to cx- 

I » gi., .o .. .M. ^“7,'’;:;," 0 M,. 

press my vague feeling m regar jj reduced by the 

Schiller that the seriousness of «s P cliicfl.v con- 

consideration that our P“T“”’ °“^;fj,;p„rth.- Furposcs 
cemcd with what happens on the -r ,i,„v hnx e some in- 

ure really concerned with this earth only if ffe) 

fluence on ctemily . if n e find ourseb e- on n 

Mr. Hobhousc, hon ever. Hunks ui. , c.-la-tniphc 

sinking ship, or if no are certain hence, it niH 

nill destroy all conscious c-aslcnce, ns , • to <Io « !'"• 

still be our duty to die like men am , j f,.„r th.nl Mr. 

IK-St to make life ns good a tiling ns I,„M.<.h«etire<I hi« 

llobhousc's instincts of an Knghs i g appeal* t" 

insight ns a philosopher. No dou > » ^ 

■ f. C P .Pcl.nisr. in ^ ' 

• U T. HoM <.U«-. Tht /.•s'le"'' • 



404 THE PHILOSOPHY OF CHARACTER 

our esthetic sense to die like men; but suppose some poor soul 
insists that he is going to get drunk. How could you argue that 
it makes the slightest real difference whether he does so or not? 

Although I cannot tell you just how we can influence eternity, 
I do not despair that a solution may eventually be found. The 
time consumed by the evolution of the human mind on this 
earth is but an instant in the cosmic time. Of this instant only a 
very small fraction has been applied to formulating this prob- 
lem, much less in trying to solve it. So it would not seem that 
we have given the human mind a fair chance. Moreover, it ap- 
pears that science at present offers a legitimate hope for a very 
long period of future human evolution, even on this earth. 
Therefore I hope for better suggestions toward the solution of 
this problem than I can offer, and 1 am not without hope that 
the problem may eventually be solved. I have, moreover, 
several very vague notions of the way in which it may be 
solved. 

If human evolution could go on forever on the earth, and if 
the gradual acquisition of knowledge could be handed down by 
tradition, then the problem would conceivably be solved. I 
think there is little hope that evolution can continue forever on 
the earth, but it is possible that cosmic evolution may be such 
an infinite process. You will remember Chamberlin holds that 
science cannot at present aiflrm that such a theory is impossible. 
I should suppose that this would involve revision of the usually 
accepted ideas of conservation of matter and energy, of tlie 
second law of thermodynamics, and of the concepts of space 
and time. But Sir Oliver Lodge seems to meet with equanimity 
such revision in respect to matter, and the physical concepts of 
space and time are already undergoing change. Moreover, these 
concepts are among the most difficult for science or philosophy 
to describe, as is shorni in the recent discussions of Wliitehead, 
Broad, and Eddington. It is possible, then, that science may 
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conclude that cosmic evolution is an infinite process. But eve 
this would not help us very much. How could our achievements 
here influence the cosmic process? The inevitable answer ap- 
pears to be that we can influence such a process only i 
do here is preserved and handed on to the cosmic process which 
is actually occurring on some other sphere. But, so 
know, our achievements are handed on by tra ition a 
biological heredity. If the scientific account is co^ec , ra - 
mission by any sort of heredity known to us is throughjhe 

agency of protoplasm and must barred 

This mode of preserving our purpo uipvpment 

is by telling other people about them. telepathy 

possibUity but not of probabbity, by sow U,, future 
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evolved through untold ages. Perhaps this substance will be 
merely forms of the ether of space, needing no atmosphere, no 
nourishment, something like Sir Oliver Lodge’s spirits. Such a 
world could be conceived as not only in physical but also in 
spiritual equilibrium, where all problems are solved, “where the 
wicked cease from troubling and the weary are at rest.” Our en- 
deavor on this earth would be preserved by tire subtle influence 
of our minds on the spiritual beings that inhabit other spheres. 
Such a solution likewise seems fantastic,' but possibly in a some- 
what less degree. 

Now, it is the difficulty of formulating any physical theory of 
immortality, as I have been trying to do, that has led people to 
posit an immaterial soul, having no connection with protoplasm 
or any material substance, which is immortal; or to posit the 
existence of a God who knows what we do and is helped by our 
achievements in his future evolution of other worlds; or both. 
The hypothesis of the individual immortal soul does not appeal 
to me. All we know about human souls is that they exist in con- 
junction with protoplasm, and this is true whether protoplasm is 
conceived in materialistic or in idealistic terms. So far as we 
have any conclusive evidence, when this substance resolves into 
its constituent elements, the soul resolves too. 

To me, on the whole, the assumption of a higher conscious- 
ness, perhaps not personal in our sense of the word but one that 
is striving to better reality, that knows what goes on in our little 
minds as we know to some extent what goes on in the mind of a 
dog although the dog only dimly comprehends us, a conscious- 
ness that is limited in the sense that it has not learned how to do 
what it wants to do, — is not an absolute, — a consciousness 
that is aided or hindered by our human efforts, is the best pres- 
ent solution of the mystery. Such a xdew preserves the ethical 

' Cf tv. K. Clifford, Lectures and Essays^ 1870, i, 228-353 (“Tlie Unseen 
Universe”). 
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value of human purpose, for everything we do either helps or 
hinders God. 

But, although such an idea in the abstract seems easy of com- 
prehension, just as the theory of evolution seems almost self 
evident, yet when we try to give concrete form to such a concep- 
tion we again meet difficulties. Ail thought actually known to us 
has objective form; mind has a body, which is that part of mind 
that is common to several individuals. It is possible, however, to 
conceive of thought as solipsistic. Here no body is necessary 
If we conceive of God as a being who includes all individuals and 
leads a solipsistic life, our existence would be merely thoug t^ 
his mind, and for us the sole reality would be his existence, e 
would be an absolute, and all human individuality d>s- 

appear. The reality of our purposes would also vanis . 
concept we have seen reason for rejecting. If we ° , 

as a higher individual living in a community wit us, 
known and in so far as known God would ° .j^j, 

existence, would appear as some sort of body. ? p jtis 

can we form of the body of God, of his objective e»ste.^ce? lUs 
impossible for me to regard it, as Fechner did, as Uie unified aum 

activities do not, so far as science, philosop y, . . „ 

teach us, have consciousness as the unity o 
parently our earth is not self-conscious. 
unity of a certain combination of elemen 
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perfect spirit, who lives in a common y ^combination 
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vague, of the objective existence of such a superior being. Our 
theory of the human mind is that it is a whole which is figura- 
tively described as composed of parts \ these parts are the minds 
of the cells of my body. God is the unity of the minds of all the 
universe, so that when I regard nature as a whole I am seeing 
God. The process of nature tends ever to increase in knowledge 
and adjustment, to reach an equilibrium. The objective aspect 
of this process is described by physics as increasing entropy; so 
that the physical picture of the result of evolution is perhaps two 
huge spheres balanced in space, of an equal temperature of, I 
suppose, absolute zero. I do not know that the temperature 
must be as described, but I should suppose this would be the 
result. Of course no life as we know it could exist under such 
conditions. If this is the result of evolution, we must suppose 
that consciousness, thought, still exists; otherwise the whole 
evolutionary process is futile. Mind stirred, had a dream, and 
went back to untroubled sleep. Such a view is held by the Bud- 
dhists. To me it is not satisfactory. Nor is it possible for me to 
think that whatever consciousness is present at this end of evo- 
lution is the unity of the material globes, an earth-consciousness. 
If the physical result is what we have just suggested, I must be- 
lieve that by this long process mind has learned to exist under 
different conditions from those we know at present. 

But such a view seems too unreal; I do not believe that is the 
answer. lYhat I think is this: the concepts of science, space, 
time, matter, the conservation of matter and energy, the second 
law of thermodynamics, are not necessary truths It is probable 
tliat as time goes on they will be revised, so that the process of 
physical evolution will be conceived as a process which never 
reaches the equilibrium of absolute zero, with the result that life 
in some form will always be possible. It would then be possible 
to conceive of God as made up of finite minds but as more than 
their mere sum, just as my mind is more than the mere sura of 
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its elements.’ The process would be eternal and the equUibrium 
would be an active, not a dead, one. The worth of hunian en 
deavor would be preserved. Such a solution implies th^ 
or a being, now exists independent of the future ^ 
who has the capacity of storing the results of human en 
That such a being should have this power and not app 
possess the means of communication with us seems 

nary. There is no proof that we get help from supematura age - 

cies, unless indeed the creative power of thought imp les sue 
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description of evolution wliidi resu ts '^u^^.^j^juallybcfoimd. 

duty to believe that a better slatcmcn in n»lph 

■ Some of U.C difficolUos of sueh n * 

iJarton rerr5’’s “ Is Society ft Person. 

CFcb. 14, 1024). 
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There are two more almost as intricate and perplexing prob- 
lems about human conduct which must be mentioned. Thomas 
a Kempis believed that “thou shouldst be inwardly free and 
thoroughly master of tliyself; and that all things be under thee 
and not thou under them”; also that a virtuous life maketh a 
man dear to God. That ethical freedom and an ethical ideal of 
conduct are necessary to a theory of character interpreted in the 
way we have suggested goes without saying. Let us, then, face 
the problem of determinism and indeterminism. 

You will remember Dr. Watson says that human conduct 
must be determined by something and that the aim of psychol- 
ogy is to determine what this something is. With this I agree. 
I have written many pages to try to convince you that this 
something which determines human conduct is not primarily 
outward forces but is the purposive response of the individual to 
these forces. In this way it might easily be admitted that man 
is, in part at least, inwardly determined and in that sense free. 
But this does not, to my mind, solve the problem, Man’s char- 
acter, what determines his response, is, in so far as it is not due 
to outward forces, determined by his heredity. So even on our 
idealistic theory man’s conduct is determined by something. 
How, then, can he be said to be ethically free? 

I believe that freedom consists solely in the fact that some- 
times rve are determined by a special inward process, by that 
of reasoning. Usually we are inwardly determined by merely 
our lower inlieritcd instincts or urges; but among these inherited 
powers is the power of weighing in a rational way all the oppos- 
ing forces and reaching a decision on rational grounds. Such a 
decision may be erroneous; this is not the fault of the jyrocess but 
of the finitude of man. All men, perhaps some animals, have 
mherilcd this power by an infinite consummation of inherited 
traits. How' much of it you possess, how much I possess, no one 
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laiows. It seems probable that it cannot be stated in quanti 
tative terms. One of the conditions of the best fruition of t 
power, like that of all human activity, is that it should be co 

tinually exercised. Moreover, this rational activity is not a xe 

quantity in the universe. By the use of its most devdoped form, 
the rational constructive imagination, new reality is p 
Where this creative power comes from I do not know, 
already spoken of it. Without it neither ethical 
creative advance of nature is possible. So we are inw 
ethically free when we are determined by ^ 

which we all possess in some degree and w ic we 
crease.* „ „ .„;rtu- 

And this gives us some insight T^he world 

OUS life. Let us take an example. Smith i 
with a happy combination of . heredity in such a 

of a saint on earth. He is determine y „„_j„ct and finds 
way that he does not sin. If he reflects on „re 

that it is rationally good and that oppose ^ ^ machine, 
morally bad, he is a virtuous man, ot approves of his 

His morality depends on whether he rabo compulsion 

conduct or not. He may be determine ],e assents, 

and yet at the same time be ethica y pot a sclf- 

If he just lives blindly, he is a fortunate in ^ determined 

conscious ethical agent. A wholly evil m national rebellion 

by wholly evil heredity, with no spa ]ijc eliminated, 

against his conduct; such an unforlun inheritance. 

But most of us have evil mixed with “m 8°° detcrmincil 

IMien we follow our impulses, good or j^jermined but not 

By our physical heredity; wc are powers of reason- 

inw.ardly free. ^Wien we exercise our m le 

• 1 Irct see Goorjjf^ 

‘ Tor an interesting discussion of tins su 
Problem of Freedom, 1011. 
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ing to curb some activities and support others because we see 
such conduct is rational, then in so far as we succeed we are in- 
wardly free. Only in some such sense have freedom and a vir- 
tuous life any meaning for me. This power for rational conduct 
is not fixed but may be augmented. 

The other question raised by St. Thomas is that of the possi- 
bility of forming a rational ideal of conduct, — no easy task, as 
the history of ethics will show. It seems to me that a rational 
ideal can be founded only on those discoveries of science which 
help us to live and to make full use of all our powers. Ethics, for 
me, would then rest first of all on the laws of hygiene. One must 
eat with moderation but enjoyment; one must exercise, but with 
discretion. Many of such elemental facts, that lead to the 
greater happiness and usefulness of the individual and of soci- 
ety, are known but are seldom practised. When it is asked what 
science can tell us about rules for more complicated conduct, it 
becomes more difficult to reply. The reason is that the science 
of man has just begun. For example, we do not know what con- 
ditions of social environment are best for man as an individual 
and as a member of society. Perhaps we may agree that we 
must tell the truth and have regard for the rights of others. I 
should think that a large number of generally accepted rules for 
scientific conduct could thus be formulated. But the obligation 
to tell the truth is not generally recognized in social practice, 
even if it is held to be a fundamental in social theory. When one 
comes to the relations between the sexes, even the elements of 
hygiene are often disregarded, to say nothing of higher obli- 
gations. 

But I do not intend, nor am I qualified, to write a system of 
ethics. To my mind such a system must be founded on what 
science discovers little by little to be best for the usefulness of 
the individual ns a member of society. Such usefulness includes. 
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of course, the exercise of the highest intellectual powers and is, 
I believe, accompanied by the greatest satisfaction to the indi- 
vidual. The highest ideal of conduct would, then, contain a 
knowledge of what science teaches and a rational reflection on 
such knowledge, which give rise to the best discoverable prac- 
tical ideal for making the individual more near X P“ “ j 

through the individual, society. The carrying on o 

would give the individual the greatest possible happ 

would -result in the greatest • j„„]s had 

ideal goal would be a state of society in which a m 
attained perfect knowledge of how to act and in w^ch « ^ 
viduals always acted in ^^^.^^’’’'^JoTewouldbeper- 

and evolution would cease. the bearing of such a 

No comment, I think, is require as o 
theory on a philosophy of character. ^jj^^^cter; we have 
given no account of the empirical aspec ^ character, is de- 
not shown in detail how fine character, purposive psy- 

veloped. Such, I conceive, is the tas o^ anibition 

chology of the future, a task only just present all 

to contribute to such a purposive psyc furnish 

that has been accomplished, if indee a y^ (.jjolog}' way be 
some intelligible basis on which sue jg is tlic active 

reared. Vfe have attempted to show a^^p^ 
agent in reality. But 1 believe we ca jcJividual is an cn- 
that Emerson was right in holding in various grades, 

closer of the infinite, that ^nias was right m hold- 

that they influence one ano^cr. ethically free. Car } e 

ing tliat we must and can be inwar ^ . p„],iing in the dar 

Was right in saying that wc arc so penetrates the dar 

wrong in liolding Uiot ° 
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ness. But Carlyle was emphatically right in saying that, given 
a world of knaves, it is impossible to produce an honesty from 
their united action; and Carlyle was in a very concrete and real 
sense right when he expressed his philosophy in the words, 

“My inheritance how wide and fair! 

Time is my fair seed-field, of Time I’m heir.” 
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is an idea in my mind, 85; not an 
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and the immorality of nature, 86- 
88; raises the problem of evil, 89, 
and the attainment of proof, 97, 
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168, 169; destructive of human 
purpose, 169. 

Activity, and reality, 73, 76; as pur- 
pose, 74 ff.; as causation, 75. And 
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127; time as mind of space, 127, 

mind and body complexities of 

Space-Time, 127, 128; parU of 
Space-Time not mind, 128; min 
a form of time, 129; criticism of 
his theories, 129 ff.; point-instants 
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S40; Thomson on Ws theory, 310- 
342; his theory stated in mental 
terms, 342; mentioned, 345, 363. 
Baur, E.j 338. 

Bees, and the homing instinct, 253, 
254, 255. 

Behaviorism, Laplace, Loeb, and 
Verwom quoted on mechanistic 
assumptions of, 25. And see 
Mental states, Psychology. 
Behaviorist school and the study of 
psychology, 21 ff. 

Bergson, Henri, his interpretation of 
the behavior of wasps, 256, 257, 
258; his Creative Eiolution, and 
Vilan vitaU 347; Herbert on, 347; 
mentioned, 151, 401. 

Berkeley, George, his criticisms of 
independent reality, 04, 05, 80, 81; 
solipsism the result of his criticism, 
82; on doctrine of physical real- 
ism, 84; mentioned, 91, 142, 370, 
394. 

Berman, Louis, 248 n. 

Berzelius, catalyzers discovered by, 

227. 

Bethe, A , on the homing instinct, 
248, 240, 254, 203. 

Biblical account of history, con- 
sidered, 172, 173. 

“Biogen hypothesis” (Verworn), 227, 

228. 

Birth-control. See Eugenics. 
Birth-rate, decline of, 321. 

Blind creatures in caves, and evolu- 
tion, 340. 

Boiiy, the, as a cell-community, 350, 
357, 3G5; the cerebral cortex, 857, 
358; coordinating function of in- 
ternal secretions, 359. 

Body and mind, relation of, in 
Alexander’s system, 131; in theory 
of monads, 1G2, 103; McDougall 
on, 355; the problem stated, 355 ff.; 
relation belnccn mental and physi- 
cal phenomena, 801, 302, 303; 
Parker quotctl on, 804, 305; vari- 
ous theories of, 305, 800; material- 
ism, 800 ; cpiphcnomcnalism, 367; 
parallelism, S07 (I.; tlie t^s o-aspcct 
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gall’s theory of monads, 383, 391. 
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Bose, J. C., on irritability, 241, 242. 
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relation, 80, 97; result of his 
theory is that knowledge is im- 
possible, 97; his own statement of 
the result, 97; mentioned, 90, 91, 
98, 142, 394. 

Bradstreet’s, character an element in 
business ratings of, 13. 

Brain, the, as a transmitting organ, 

I James quoted on, 372-374; the 
theory criticized by McDougall, 
374. 

Brain and mind, relation of. See 
Body and mind. 
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quot^ on Newtonian laws, 46, 47, 
48; quoted on causal laws, 55, 56; 
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Carpenter, Edward, 101, 102. 
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index 


419 


Carrel, Alexis, 218. 

Castle, W E , 297, 298, 299 
Catalyzers, 227 

Causality, James on meaning of, 160 

Causation, final See Fmal causa- 
tion 

Causation, physical, illustrated by 
Newtonian laws (Broad), 46, 47, 
examples of cause and motion, 
49, cause and force. 49, Hume 
quoted on, 50, 51, diflBculties of 
first cause (Kant), 52, it invc^cs 
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worn), 52, 53, 54, many causes of 
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mmation, 54 , example of practical 
use of, 54 , considered not as 
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expectation, 55, 57, 58, Broa 
quoted on causal laws, 55, 56, as 
probable sequence, leaves room 
for purpose, 58, summary of po 
sition reached, 59, further discus 
Sion of, 158 ff , perceptual experi- 
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Motion 

Causes, final See Fmal causes 
Cells, all organisms produced from, 
215, described, 216, contain many 
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potential immortality of (P^^ ' 
Woodruff), 217, 218, m reproduc 
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as an “encloserof an infinite proc- 
ess.” 174. 

Chromatin, 288. 

Chromosomes, in human reproduc- 
tion, 218, 219; held by some to be 
exclusive agents in heredity, 284; 
bearers of Mendelian unit char- 
acters, 284, 285; sex-chromosomes, 
285,umtsin, 285, 28C; complexity 
of constitution of, 28G, 287; inade- 
quate to describe all heredity, 287. 
Clifford, W. K., on the relation be- 
tween body and mind, 8G8 and 
TL.y 369.‘ 

Concept-stuff. See Neutral entities. 
Conduct, how determined, 12; mc- 
amples, 12; no ideals of, effective, 
in Santayana’s doctrine, 141; ideals 
of, 412, 413. 

Conklin, Edwin 6,, on Mendelian 
heredity, 280 ff.; on experiments 
with acquired characters, 295, 290, 
298; on response to environment, 
309; on the relative importance of 
heredity and environment on man, 
312-314; on eugenics, 317. 
Consciousness, as infinite regress, 99; 
on the existence of, 103; as re- 
sponse to neutral entities, 100, 107; 
as inter-relation of psychoids, 107, 
108; as response to environment, 
108, 109, 143; as compound, 147, 
150, 151; as unity in diversity, 
147, 148, 152, 155; of nature 
(Royce) 148, 149; elements of, fuse 
when purpose is common, 152, 153, 
150; such fusion is unexplained, 
153-155; alleged powers of medi- 
ums suggest a sea of, ICO ff.; such 
a sea as a source of inspiration, 108; 
it does not solve problem of nov- 
elty, 109; importance of in the- 
ories of evolution, 270; formation 
and dev elopment of, 290, 201 ; in 
animals, 8G2. 

Cope, E. B., 330. 

Corrcns, 270, 280. 

Cosmic evolution. See Evolution, 
cosmic. 

Colton, II. A., on tlie influence of en- 


vironment on degenerate families, 
321. 

Critical realism. See Realism, criti- 
cal. 

Cyanogen, and the origin of life, 208. 

Cytoplasm of ovum. See Ovum. 

Darwin, Charles, 331. 

Darwinian theories of evolution, 
natural selection the basis of, 331; 
Driesch’s statement and criticism 
of, 331, 332; Bateson’s criticism of, 
332, S3S, SS4 ff.; isolarion and 
variation of germ as supplementary 
principles, 334; modifications of, 
837; mutations, SS7; Bateson’s 
criticism of modified theory, 337- 
339; does not explain origin of 
dominant characters, 339; Morgan 
and Thomson on Bateson’s criti- 

i cisms, 340-342; as loss of inhibi- 

I live factors, 339. And see Natural 
selection. 

Definition, generally, difficulty of, 
23, 24. 

Descartes, 65. 

Determinism. See Indeterminism. 

Development, the response of the 
germ to environment, 274. 

Dewey, John, Human Nature and 
Conduct, quoted, 16. 

Dickinson, Z. C., his Economic Mo- 
tives shows the importance of study 
of character, 15. 

Dominance and regression, law of, 
281, 282. 

Driesch, Hans, cell-growth non- 
mechanical, 224; on “immunity,” 
230,231; on regeneration, 235; on 
harmonious-equipotential systems, 
238-240; his theory of behavior, 
260; on inadequacy of account of 
evolution, 267, 268; on Mendelian 
heredity, 283, 284, 289; on devel- 
opment ns mechanical, 291; on 
heredity as an infinite process, 291, 

292; on memory and heredity, 292; 
on inheritance of acquired char- 
acters, 800; on mutations, 303; 
on response to environment ns 
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non-mechanical, 308, 309, 
statement and criticism of the 
Darwinian theory, 331, 332, 342, 
343, natural selection not really 
explanatory, 331, 832, his cnti 
cism of the Lamarckian theories, 
343-345, mentioned, 222, 250, 

273, 288, 863, 390 

Dualism, theory of, 61, Whitehead 
on, 116, 125, inconceivable, 385, 
incompatible with a theory o 
knowledge, 392, 393, 394 
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Campbell quoted on age of, ete , 
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original element m, 199, y 
gen, carbon, nitrogen, p-j, 

most important elements in, ► 

importance ot action ot '''‘J , ’ 

200, aOl, and of changes of CUB . 
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Ethics, and hygiene, 412; systems of, 
and science, 412. 

Eugenics, as a means of permanently 
raising the standard of the human 
race, 316 ff.; difficulties in the way 
of, 323; McDougallon, 324; East 
on, 324. 

Euler, 121. 

Eve, Frank C., quoted on energy and 
the origin of life, 210-214. 

Events, given by awareness, 119, 120; 
example of, 120. 

Evil, problem of, raised by the abso- 
lute, 89. 

Evolution, Alexander’s system a phi- 
losophy of, 127; tendency to state 
all, as one process, 266; general 
fact of, universally accepted by 
science, 889; mechanistic and pur- 
posive views of, 390; as activity of 
purpose, 401; can be expressed in 
mental terms, 401; and immortal- 
ity, 403 fi.; is it to go on forever? 
404; physical picture of the result 
of, 408. And see Monads. 

Evolution, cosmic, theories of La- 
place, 182, 183; ultimate result of, 
a dead world, 182; theory of Moul- 
ton and Chamberlin, 183, 184; all 
theories of, agree on early condi- 
tion of the earth, 184; relation 
of, to study of character, 185, 186; 
of man, may have just begun, 
186; vast time required for, 185, 
18G; leaves the ethical question un- ^ 
answered, 191, 192; two distinct 
aspects of, 201, 202; teleology in, 
202-204,205; difficulties in the or- 
thodox description of, 204, 205; 
summary of, 205. And sre Kadio- 
activity. 

Evolution, cosmic and organic, the 
chief generalization of science, 177, 
178; as both law and purpose, 178, 
as mechanism, 178, 170; begins 
w ith formation of solar system, 
170; no universally accepted the- 
ory of. 180 IT., 181, 100; Camp- 
Wll’s description of, 180, 181. 


Evolution, organic, beginnings of, 
200; protoplasm as vehicle of life, 

206, origin of life, 208 ff.; ns striv- 
ing for harmony, 214; importance 
of interpretation of (Herbert), 206; 
distinction between fact and man- 
ner of (Romanes), 207; fact of, 
generally accepted, 207; sources 
of proof of, 207; difficulty of de- 
scribing both facts and manner of, 

207, 208; Verworn’s genealogical 
tree, 208, 269, prodigality of nature 
(Woodruff, Lull), 209; survival of 
lower forms in, 270; any durable 
theory of, must account for con- 
sciousness, 270; the genealogy and 
age of man, 272, 273; no theory of, 
that explains all facts, 272, 273; 
theory of, depends on heredity, 
variation, and relation to environ- 
ment, 273, 274; man as a biologi- 
cal object, 274 ff.; general process 
of, of same nature as biological, 
275; theories of, 328 ff.; factstobe 
explained, 328; as entelechy, 345; 
as purpose, 345; Verworn’s and 
Loeb’s conception of, physico- 
chemical, 345, 346; Shapley’s sum- 
mary of mechanistic account of, 
348-350; summary of results of 
study of theories of, 853, 354. And 
see Cells, Darwinian theories. La- 
marckian theories, Life, Proto- 
plasm. 

Evolution of chemical elements, 
Rutherford quoted on, 193-195; 
Soddy on, 195, 196. 

Evolution of the earth. See Earth. 
Experience, all, is real (Spinoza), 65, 
00; sometimes contradicted, 66; 
possible only through activity of 
thought, 75, 76; common to you 
and me and the object, is external 
reality, 76; beginning and end of, 
belief in external world, 80; and 
the Newtonian laws, 91, 02; possi- 
bility of, depends on unanalyzable 
mental poisers, 170. And see 
Causation, physical. Truth. 
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Fabre, Jean Henri, on wasps, 256, 
257, 258 
Fechner, 407 

Filial regression, law of, 278, 279 
Final causation, ethical reasons for 
postulating, 159 ff And see Pur- 
pose, creative activity of 
Final causes, 51, 74 ff , how effective, 
162 

Fmot, M J , 311, 312 
Force, meaning of, in Newtonian 
laws, 47, 48, 51, and cause, 49, as 
feeling of Activity, SO, 51, as will, 
50, as cause without meaning 
(Hume, Pearson), 50, 51, 52 
Foster, Sir M , quoted on organisms, 
221 

Funk, Casimir, 230 

Gallon, Francis, 278, 280 
Gates, R R , on mutations, 302 
Genetics See Eugenics 
Genius, deBned, 170 
Germ, relation of environment to, 
274, 299, 300, 301, development of, 
277 

Germ-cells, no two just alike, 286, 

219 

German Emp ire, and the inBucnce 
of environment through education, 
825 

Gibbs, J AVillard, formulrc of, 39, 
Henderson quoted on, 39, 40, 56, 
^7 , quoted by Henderson on their 
limitations and inadequacy, 40, 41, 

42, his point of view purely matlic 

malical, 41, applied to organism, 
according to Henderson, 42, do 
pend on laws of motion, 46, 57, 
impU law of causation 46, mcn- 
honetl 43,45,201,203 
Glands, influence of, 800 
Goluneau, Count, 311 
GckI, and Bcrkclej’s escape from 
Solipsism, 82, as source of inspira- 

lion (Hocking), 1C9, and evolu 
lion 40CfT , genesis of idea of, 400, 
407, as an absolute. 407, as an 
^ojccluc being 407. Ibc unit> of 
Ibc minds of all the uniNcrse. 403 


Goethe, J W ^on,Meph.stopheles m 
Fausl quoted, on mechanism, 38, 

G^^th, ot cells, as 0 mechan^l 

process (Le zl' 

as non mechanical (Driesch) , 
424, as an unknown 
son, Wilson, J ^eb), 223> - • 
depends on metabolism, -4 

Gndematseh,onthemanenceotthc 

gland, 306 

Haeckel, KrnestH, on the origin of 

physical process, -32, 
history, IB 

Hehotropisni, 244 

Helium, in tndm act^ „,r 

HelmholU Herman L 

origin ot life, 20 „,a 

Henderson, h „ ence onJ P'‘^' 
reconciliation of jnechan- 

on Gibbs's tormulie. 

ism,30, 31^.4 . I, „ argument 

39, 40, 42, 50, H,. 

for mechn"'® ,5,3 (f, 

eiolution nj ' on solution 

telcolog>» " 

,,ronmcntonphnU.^^^^^^ 

TTcrbcrt, S , ggg quotc<l 

”Drr;:n.nn.h-.«Jf;;„,;i3.0. 

mcnlS" 2-f drscnl-' 
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plasm, 391. See Characters, ac- 
quired, Mendelian heredity, Mu- 
tations. 

Heredity and environment, the prob- 
lem stated (Morgan), 304; influ- 
ence of glands, 306; relative im- 
portance of the two elements, 310; 
diverse views on relative impor- 
tance of biological and social in- 
heritance of man, 310 ff., 317, 3S2; 1 
inheritance of detrimental char- 
acters, as shown in history of I 
certain families, tends to prove 
greater importance of heredity, 
317 ff.; both factors must be im- 
proved by compulsion, 322, 323; 
difficulties of control of, 323; sum- 
mary of study of, 32G, 327. 

Heredity and evolution, 273; various 
inherited traits, 278 ff.; laws re- 
sulting from statistical study of, 
278, 279; law of filial regression, 
278, 279; law of ancestral inheri- 
tance, 280. 

Heroes, Carlyle on, 10. 

Herlwigs, the, 305. 

History, relation of, to character, 
18; economic theory of, 18, 19; 
McDougnll on, 19 and n.; as de- 
velopment of cliaractcr, 19. 
Ilobhousc, L. T., on evolution of 
mind, 3G3; mentioned, 250, 260, 
275. 

Hocking, IV. E., on God ns a source 
of inspiration, 109; mentioned, 97, 
102 n. 

Hodgson, S. H., 100. 

Holmes, S. J., on heredity of racial 
poisons, 290; history of a farmer’s 
family told by, 317-319; on birth- 
control. 323. 

Holt, I^dnin B., and reality as neu- 
tral, 103-105; quolctl on neutral 
cnliUcs, 100, 107; incnlione<l, 109, 
143. SCO. 

Homing instinct, Bctlic on, 218, 249; 

McDotigall’s criticism of, 251-25C. 
llonnones, organ-forming substances, 
explain regeneration. 237, 238. 
Human ImxIv, ns physical object, 30 , 


Hume, David, quoted on causation, 
60, 51, 54; mentioned, 54, 116. 
Huxley, Julian S., on the origin of 
life, 209; onregeneration, 234, 235, 
236. 

Huxley, T. H., quoted, 222; epiphe- 
nomenalism, 367. 

Hyatt, Alpheus, on influence of en- 
vironment on animals, 330. 
Hygiene, laws of, and ideals of con- 
I duct, 412. 

Hyslop, James H., 166. 

Idea and object. See Truth. 
Idealism, and external relations, 96; 
pluriilistic, and Alexander’s type of 
realism, 131. 

Immigration, demoralizing effect of, 
on character, 4. 

Immortality, and evolution, 403 ff.; 
some kind of, is necessary, 408; 
suggested theories of, 404-406; 
and the soul, 406; and God, 406 ff.; 
no solution of problem of, wholly 
satisfactory, 409. 

“Immunity,” defined, 230, 231. 
Indeterminism, problem of, 410-412. 
Individual, the, an encloser of the 
infinite, 218; development of, 232: 
a developed germ, 274. 

Infinite, the, Christ ns inheritor 
of, 173, 174; instinctive striving 
toward, governed by sagacity, 
174, 175. 

Instincts, as tropisms, 245 ff.; ex- 
periments of Cannon, 245, and 
of Steinach, 215 ff.; changed by 
hormones secreted by gland tissues, 
248; as non-mechanical (McDou- 
gall), 240 ff.; as reflex movement 
(Pavlov), 249. And sec Homing 
instinct. 

Internal relations, held to involve 
pernicious infinite regress (Brad- 
ley), 00, 97. 

Irritability, dcfmcK!, 21; found in 
both organic and inorganic world, 

211, 212; referable to changes in 
metabolism, 212; ns mechanical, 

212. And Tropism. 
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James, William, psychology tlie 
science of mental life, 21, quoted 
on causation, 48, quoted on the 
meaning of life, 58, 59, on idealism, 
64, quoted on feeling, 72, on ac- 
tivity, 74, 75, on common experi- 
ence, 75, 7C, on the immorality of 
nature, 86, 87, 88, his radical 
empiricism, 108, quoted on rela- 
tion of mechanism and purpose, 
122, 123, on consciousness as 

compound, 150, 151, 154, on 
creative activity of purpose, 159“ 
163, quoted on alleged powers of 
mediums, 165 ff , on discovery of 
the new, 170, quoted on the brain 
as a transmitting organ, 372-374, 
on Paulsen, 376, on the theory of 
the soul, 381 ff , mentioned, 4, 95, 
370, 378 And see Purpose 
Jenner, Edward, and the invention of 
vaccination, 170, 171 
Jenmngs, H S , his work on be- 
havior of lower organisms sum- 
marized by McDougall, 252, 254, 
experiments of, 305, mentioned, 
250, 278 

Jesus, See Christ 

Johannsen, experiments of, 305, 278 
Johnson, Samuel, and Berkeleys 
idealism, 64, 65, 139 
Juke family, the See Stoddard 

Kallikak family, the, See Stoddarf 
Kammerer, expenments on acquired 
characters, 295, on the influence 
of environment, 307, 308 
Kant, Emanuel, Kniik der reinen 
Vemunst (the Kantian anlmomy)» 

52, 54, 50, 74 
^tergj See Eve, F C 
Kelvin, Lord, on the origin of lMe» 
208 

Kompis, Thomas A. Imitation oj 
Chrui, quoted, 8, mentioned, 12, 

410. 412,413 

Kiphng, Rudjard, sjunbolizes me- 
chanistic philosophy , 4 
Knonletlge, theory of. 99, lOO. 

pends on conterminous minds, 1 » 


101 , and neo realism, 109, and 
critical realism, 110 , impossible 
under IVliitehead s theory, 124, 
125, two leaps in to substance 

and to essence, 139, a tod IjP. 

in a sense, n^essarj to^b 

powers, 176 S« Monads 

U^ace, Marquis P ® be" 

Sr"25“L theory ot cosmic 

evolution, 182, 186 solution, m 

j^arckian ti®™® “L 328-331 , 

fluenceotenvir cironment, 

'T^^nTetort quoted on, 329, 

329, S 1 _*e S29, andonimn'** 

S30, .uhentance of nc- 

330, assume to 

quired character criti 

suspicion ^la,n 

cism of, 0 fertile insects, 

characters explanatory 

343-545, B'« 

principles. 344 -rowth, 223 
i/duc. S , on cel e „,„ule 

Leibn.r,Bnro"G « 

minds, ^rliielc of, 200 , 

Life, Pe“to'“ leones of orifm of 

207, ‘t’'" (Osborn, E'c). 

demon on origin o'. 

209-214- Hen „,slcri. 214. 

214, sliroudcd chloropbj'b 

depends on ncti of. 

<,20, doctrine of 

240. Prolop'o'"’ 

0 and nalo"'' •elcc- 

Linneca 

"^o^H^e^ ,'i'S«Uib.e. 

«,nilcr ma' 400 . 407 

107. ■"'•"“""ilnlr.l' on m«lom 
J»eq“«- ^ 
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istic assumptions of behaviorism, | 
25; OTiTeality>60; on cell-growth, 
224; on metabolism, 220; on arti- 
ficial parthenogenesis, 232-234; on 
regeneration, 235, 236, 237; on 
tropisms, 243 ff.; on mechanistic 

theories of movement, 250; on the 

cytoplasm of the egg, 287, 290; on 
Tower’s experiments, and Kam- 
merer’s, 295; on the influence of 
environment, 307; his conception 
of evolution, that it depends on 
crosses preserved by Mendelian 
heredity, and regulated by natural 
selection, 345-347 ; mentioned, 36, 
208, 220, 222, 362, 366, 380. 

Toeb, X.eo, 218. 

Lull, R. S., on effect of changes of 
climate on organic evolution, 201; 
on inheritance of acquired char- 
acters, 800; 273. 

Lychnis, varieties of, and natural se- 
lection, 224, 225. 

McCabe, Joseph, 362. 

McDougall, R. T., experiments on 
acquired characters, 295. 
iMcDougall, William, Introduction to 
Social Psychology quoted on im- 
portance of study of character, 15; 
on history, ID and n.; on instincts 
as reflex movements, 249 ff.; his I 
criticism of mechanistic theories 
of movement, 250, 251; his sum- 
marj* of Jennings on the behavior 
of loiscr organisms, 252-254; his 
criticism of Bethe’s theory of the 
homing instinct, 254 ff.; on the be- 
havior of wasps and hecs, 254-259; 
hiseiplanaljon thereof, 250; on the 
work of Fabrc, Bergson, and the 
Beckhams, 250-259; his theory of 
bclmvior. 259, 200; his analysis of 
instinct correct, 203; on inheri- 
tance of acquircsl clianictcrs, 298; 
his experiments, 305; on the rela- 
tive importance of hcrcility and 
environment on the development 
«>f man, 311-312; oncugenic 3 , 321 ; 
on malerlaUsm. 3G0. SC7; on epi- 


phenomenalism, 367; on parallel- 
ism, 367, 369; on Clifford’s theory, 
368; on the two-aspect theory, 
369-370; his theory of animism, 
371, 372, 377, 378, 380, 382; his 
criticism of James’s theory of the 
transmissive function of the brain, 
374; his statement of the problem 
of the relation between body and 
mind, 375, 376; his supplementary 
account of the problem, 383;^ his 
theory of monads, 383; mentioned, 
21, 821, 355, 359, 402 n. 

Man, evolution of, may have just 
begun, 186; genealogy of, 270-272; 
age of, 272; evolution of, cannot 
be traced to evolution of a single 
race, 272; development of, held by 
some a nonbiological problem, 274, 
275; development of, depends 
largely on social heritage, 274; 
difference between, and the beast, 
one of degree, 276; social and bio- 
logical heritage inextricably inter- 
woven, 276; as biological object, 
276; biological inheritance and 
social environment of, 310 ff.; a 
cell-community, 391; an encloser 
of the infinite, 413. 

Martineau, James, Types of Ethical 
Theory, quoted, 15. 

Materialism, general criticism of, 27; 
and reality, GO; theory of, 61; and 
the argument from continuity, Cl ; 
inadequacy of, 118; and mind, 
366; objections to, 366, 375. And 
see Mental phenomena, Mind. 
Slalter, and mind, neutral entities, 
105; transmutation of, 194; in 
stars, 195; electrons may he vor- 
tices in the ether, 100, 107; may be 
destroyed and created (Lodge), 
107. 

Matter, elements of. See Atoms. 
Mayer, A. G., his study of Parlula 
otaheilana, 335. 

Meaning, cannot be cxprcsseil in ma- 
terial terms, SCO. 

Mechanism, all experience as physico- 
chemical, 25; Ihwis of, rests on 
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continuity of nature, 26, 27 , Hen- 
derson quoted on, 36, 37, and 
mind, Royce quoted on, 37, 
Goethe’s description of, in FausU 
quoted by B Russell, 38, 39, in 
Gibbs’s formulm, 39 ff , Hender- 
son’s argument for, 42, 43 , assump- 
tions of, 44, material elements and 
necessary causation, 44, Hender- 
son on, 44 , meaning of, for a phi- 
losophy of life, 44 , denial of thesis 
of, 44, 45, not necessary, 57, rela- 
tion of, to purpose, 129 ff , m 
evolution, 390, 396, 397 
Mechanistic view of life, inadequacy 
of, 7 

Mediums, James on powers of, 165 ff 
Memory, as basis of heredity, 292, 
dehned, 359, not purely physical, 
360 

Mendel, Gregor, 279 
Mendelian heredity, principles of 
(Morgan, Conklin), 280-282, law 
of segregation, 280, 291, law of 
dominance and regression, 281, 
282, perhaps universal, 283, 288, 
Bateson and Dnescli on, 283, 284, 

rOle played by chromosomes in, 
284 ff , and the cytoplasm of the 
ovum, 287, 288, inadequacy of, 
289, mentioned, 334, 337, 338, 
339. 346, 347 And see Mutations 
Mental activity, and truth, 94 
*Iental phenomena, Watson on 
*ueaninglessness of, 21 ff » exist- 
ence of, denied bv Watson, 22, 23, 
difficulty of defimng, 23, 24, may 

he exhibited, 24, not motions, 62, 
and memory, 359, and relation 
between physical and mental, 361, 
3G2, 303 

lental relations, and reality, 101» 
102 

Cental states, reducible to material 

Slates, 25 

^lelabohsm, ph j sico-chemical de- 
®enption of (Foster, Bateson, Ver- 
■^orn), 221, regulates content of 
'^alcr m Uie cells, 228, definiUon 
°f»224 , as phj sico-chemical, 224 ff t 


ms, of plants (chlorophyll) 225. 
production ot sugar in._226 what 
it does. 227. Verworn s Biogen 
hypothesis.” 227. 228. chemical 
reactions as typical ot. > 
forms to law of conservation of 
02R 229 selective action 
energy, 2io, ppo 

of may be chemical, 228, Kxy, 

^iikr to combustion. 229. differ- 

^ss'Srrea^^" 
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depends on discri^^^^^ 

belief, 77, oep „„ 

tion of , 78 James quoted 

circular Ptoob agreement of 

o" tost of reality. 77. 

minds, the fin ^mmp 

existence of .an „[ exisl- 

tionofscienc . ’ ,3icnce of. an 

ence of, 99' ’ knowledge 

empirical ‘fiooO. „,nds, 

depends on ooot"“. neutral en 
100,191. “O'^Xtloa between en- 

Ulies, 105. a ^ (Alraander), 
titles, but no ^j^„on of. l-‘> 
127, and mlhenorld, 

1^,129. funcf "of,.o,^^^ , 8, 
132, constructs p ^ pmst be 

content of, 137. „ „mnio 
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Monadologv, makes evolution in- 
tenigible“l78. 

Monads, and mind, 144 ff.; Leibniz 
on, 145; Carr’s monadology — 
inon.'ids as mirrors, 145, 140; no 
possibility of knowledge in sucli 
a world, *146; diversity of opinion 
as to relations between, and mind, 
140 ff.; theory of, only provisional, 
155; theory of, stales relations be- 
tween body and mind, 163; Mc- 
Dougall’s theory of, 883; appli- 
cation of theory of, to facts of 
science, 395 ff.; 378 ff. And &ee 
Consciousness, Soul. 

Morgan, C. Lloyd, his theory of be- 
havior, 2G0; mentioned, 130, 250. 
Morgan, T. 11., on Mcndehan hered- 
ity, 280 ff., 289, 290; on develop- 
ment ns mechanical, 291; on mu- 
tations, 803, 303; on relation of 
heredity and environment, 304; 
on Bateson, 340; 331, 334, 337. 
Motion, and cause, 49; Hamilton’s 
equations of, 40. 

Motion, Ncn Ionian laMS of, imply 
material elements and necessary 
causation, 46; are lliey necessary 
truths? 47, 48, 51; difliculty of 
defining, 47; that particles move 
in a straight line not a necessary 
truth, 48; every ocnl must haven 
cause (James), 48, 52-57; and ex- 
perience, 91, 92; and truth, 92, 93. 
Aijfl tee rorce. 

Mo\cmcnt, mechanistic tluxiry of 
(Ix)eb. VctT4oni). 250; McDou- 
gair* criticism, 24911.; organic, 
non-mcclmnical, 250. 
Mo\ctnenl.amn?lK)id. SrrAmcelKiid 
nioNcmenl. 

MUnslcrlicrg. Hugo, on attempts to 
define jm cliology, 21 ; parallelism. 
3C7, 368. SCO; the two-aspect 
Ihrorj”, 370. 

M«itati«>ns, meclianical ex])1anation 
of (Verwom), SOI; «li\en llieone* 
*'f. and eommcnl* on. S02. SOS. 
Mjerwm. A., on infigenct* of U»e 
gUnd*. SOG. 


Nageli, Karl W. von, on the influence 
of environment, 307. 

Natural selection, basis of Darwinian 
theory, 831; Driesch’s criticism of, 
SSI, 332; Bateson’s criticism of, 
333; Wallace on, 333; implies that 
characteristics of species are of use 
(Romanes), 333; does not account 
for varieties of lychnis, or for its 
distribution, 334, 335; does not 
make forms alike under similar 
conditions, 335, 330; Bateson’s 
theory, 337-339; Morgan and 
Thomson on Bateson, 340-342. 

Nature, James quoted on immorality 
of, 86, 67, 88; morality of, 88, 89; 
mystery of, 118,; creative advance 
j of, 118, 126, 109, 170, 174; knowl- 
edge of, given in sense-awareness, 
118, 110; independent of mind, 
119; as behavior, leaves unsolved 
the relation of mechanism to pur- 
pose, 121 ff.; go\ erned by mechan- 
ism, 131, 132; laws of, empirical, 
143; a monadology, 145 ff.; con- 
sciousness of (Royce), 148, 149; as 
mental, 140; embodies purpose, 
178; prodigality of, in evolution, 
200, 270. 

Nco-rcalism, theory of plurality of 
external relations, 95, 00; result 
of, a pluralism of psj'choids, 109; 
gives no adequate theory of knowl- 
edge, 109. And see Neutral en- 
tities. 

Nervous system, the, made up of 
segments, 357, 858, .303; person- 
ality a function of, 304, 305. 

Neutral entities, and reality, 103 ff.; 
theory of, supplementwl by San- 
tayana, 104; form a scries, 105; 
consciousness ns response to, 100, 
107; in cross-sections of physical 
objects, 100, 107; response of 
ncr\ous system to, 107; Strong’s 
criticism of doctrine of, 107, 108, 
109. 

Newton, Sir Is.'uic, 121. 

Norton, Cliarirs Kliot, on American 
optimism. S. 
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Novels, modern, ideals of society as 
portrayed in, 5, 6 

Novelty, problem of, 1C4, 165 , James 
on, 1C5-1C8, 170, 171, Christ as 
creator of, 171 £F , materialistic 
account of this creation, rejected, 
172, other accounts considered, 
172-175 

Oakesmith, J , 311, 312 
Odin, A , result of his investigation of 
Bulgarian men of letters, 315 
Organic evolution See Evolution, 
organic 

Organic functions, summary of result 
of study of, 264, 265 
Organic and inorganic worlds, proc- 
esses in, identical, 389, 390 
Organisms, of the same nature as in- 
organic (physico chemical) sys 
terns, 214, 215, 221, 222, always 
produced from living cells, 215, 
216, have several methods of re 
production, 217, characteristics of, 
220, described in material terms 

221,222, as harmonious equip® 

lential systems (Driesch), 238-240, 
Thomson on Dnesch’s theory , 
240, behavior of, 241 ff , 262, 263, 
non mechanical, 250, as purpo 
sive activity, criterion of, 251 £f » 
McDougall s theory of, 359, 360, 
dependent on purpose, 263, uj 
hent definite characters, 284, ol' 
'^ays evolved from other organ 
isms, 390, involve an infinite 
senes, 390, spontaneous vari- 
ations of, inherited, 398, functions 
of. as mental, 402 And see Me- 
tabolism 

tlrganisms, human, reproduction of, 
218 fr , reallv cell-communities, 
220 

Osborn, H F, on composition of 

protoplasm, 207, on the origin of 
''tf. 208, on cnergj and llm ong'" 

“ndcvolulionofhfe, 209, 210. o" 

'nhcnlancc of ncquirwl clmractc^ 
000, on influence of the ginnd.* 
000. 309, on influence of eneiron- 
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Blent on animals, 830, mentioned, 
275, 373 

Ostwald. Wilhelm, quoted, on pbjsi- 
ca! elements as energy, 31. 35 
Ovum, cytoplasm of, the red egg 
(Loeb), 287, 290, Conklin on, 
287, 288 

Packard. A S . on influence of en- 

vironment on animals, 3SU 

Pam, nature of. 27. not motion, 27 

Palmer, George H , 411 n 

Parallelism = A "sor ff 

relation of body and 

Parker, George H . 

acquired ’ 357, 358, 

mind 3M. 232. 

Parthenogenesis ‘ ^ Penrl). 

sSSSi-K-.- 

tion, 235 thetTio-aspcct 

Paulsen. Fr.ednch,on_th^__^ „, "-g 

theory, i” body and 

problem of relaU 
Ud crtbc'sc^®™ 375 
389, ■nenUoned^ 1 
Fnvlos, Ivan P . ^ 

fleimoremen . 
Payne.eapcruncat^^'l^^ 

Fenrl. KaJ ’j „„ the iin"’“''‘“'' 
of oegan'S'”’ - - „jtiCcial par- 

of cells. SI’;,' ° 534, on Ih' 
thenogenesis, and 
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Philosophical theories, influence and 
determined scientific theories, 21, 
Philosophy, r6le of, in development 
of character, 3; causes of failure of, 

3, 4; mechanistic, symbolized by 
Kipling, 4; practical use of, 7; 
character how stated in terms of, 
18; the basis of science, 20, 21; 
must be practical, 29; physical 
metaphysics must contain truths, 
29; must be consistent with facts 
of all sciences, 30; difficulties in the 
way, SO, 31; and science, have the 
same aim, 30, 31; summary of po- 
sition reached, 59; summary of 
belief in objective reality, 79, 80; 
result of Berkeley’s criticism, 80, 
81; summary of theory of reality 
and tests of its truth, 101, 102; an 
attempt to sift and criticize the 
changing opinions of science, 387; 
an induction from experience, 389; 
summary of conclusions, 393-395; 
and immortality, 403 ff. And 
Belativity, Solipsism. 

Physical causation. See Causation, 
physical. 

Physical concepts, TVhitebead quoted 
on, GO. 

Physical science, revision of concepts 
of, forced by theory of relativity, 
115 fi.; orthodox, inadequate 
(IViiitehead), IIG, 117. And ^ee 
Alexander, Eddington, "Whitehead. 
Physics, metaphysical doctrine at 
the base of, must be studied by 
philosophers, 29; does not include 
all phenomena, 29, 80; aim of, 32; 
elements and causes, 32; and hu- 
man agency, 36; excludes vital 
processes and mind, 37; in theory 
of relativity, all is structure, 132; 
point-events in, 133; knowle<lgcof, 
only an empty shell, 180, 137; 
content of knowledge of, must l»c 
mind, 127; demands minute parts, 
nhich may he menial, 143, 141. 
And tee Atoms. 

Pius XI, Poi>c, quotc<l on causes of 
unrest, 4, 5. 


Plants, influence of environment on 
(Henslow), 329. 

Plate, on ancestral inheritance, 279. 
Pluralism, escape from solipsism 
through, 82, 99; and reality, 86, 
90. 

Plurality of external relations, and 
truth, 95, 90; involves pernicious 
infinite regress (Bradley), 96. 
Poincare, H., on cosmic evolution, 
181 ff.; on effect of radio-activity, 
190. 

Point-events in physics, 133. 
Point-instants, in Alexander’s sys- 
tem, non-mental or mental, 129, 
130. 

Politirs in United States, causes of 
present degradation of, 4. 
Population, East on necessity for re- 
stricting increase of, 324. 
Poynling, John H., 118. 

Preyer, on the origin of life, 29. 
Protoplasm, as vehicle of life, 206; 
composition of, 200, 207; impor- 
tant elements of, 207; in cells, 
many kinds of, 216, 217; a special 
aspect of reality, 891 ; and heredity, 
391; and the human soul, 406. 
Psychical research, James quoted on, 
165-168. 

Psychoids, and consciousness, 107, 
108; pluralism of, the result of 
neo-reahsm, 109. 

Psychology, r61e of, in development 
of character, 3; difficulty of defin- 
ing (Mtlnslerberg),21 and n.,22 ff.; 
defined by James as science of 
mental life, 21; by Watson as 
science of behavior, 22; supple- 
mentary definition of, 24; attempt 
to define, leads to problem of 
reality, 28 ff. And see Mental 
phcnomcaa. 

Public schools, suggestion for moral 
instruction in, 325, 320. 

Puritan education and training, 
vanished, 3. 

Puritan tjT>e of character, now rare, 
3. 

Purpose, 58, 74 ff.; and reality, 98, 
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142, 143, relation of, to mechan- 
ism, 121, apparently excluded by 

Whitehead, 123, 124, creative ac- 
tivity of, observable in the world, 
159 ff., James quoted on, 159-163, 
observable in solving problems, 
160, IS real causation, 160, 161, 
and final causation, 161, 162, in- 
volves the relation of body and 
mind, 163, eflBcacy of, 163, 164, 
263, whence does it anse^ 164, 
165, as an indeterminate, instinc- 
tive striving, 174, the creative ad- 
vance of reality, 176, in evolution, 
178, 390, 401, 402, criterion of, 
261, reflexes as either mechanism 
or, 261, 262, evolution as, 345, 
may operate m the world, but does 
it? 384, mdispensabiUty of, 384, 
operates in both mental and physi 
cal worlds, 392 

Purposive activity as a criterion of 
organic behavior, 251 ff , 262, 263, 
illustrated by examples, 252-254 

Racial poisons See Characters, ac- 
quired 

Radio-activity, prolongs life of solar 
system, 187, 189, but merely post- 
pones the end, 189, 190, theories 
of Campbell, Bairell, Soddy, 
Rutherford, Poincare, 187—191 
Realism, physical, doctrine of, makes 
knowledge impossible, 84, involves 
external relations, 84, and pern*" 
Clous infinite regress (Bradley), 84, 
unintelligible, 90, critical, doc- 
trines of, 109, 110, Santajana 
quoted on, 110, criticism of, lH* 
112, results of, 112, 113, Alexan- 
der’s tiTie of, 131 , various sj stems 
of, fail to give theory of knowledge, 
142, their positive results, 142, 
148 

Rcahtj, definition of,C, a plurality of 
individual characters, 17, atlcnipt 
to define psychology leads to prol^ 
lem of, 28, mental, not material, 
28, alleged futility of quest of, 28, 

ns community of minds, 58, possi- 


ble theory of, that all existence is 
mental, 58, knowledge of , possible. 
60, 62, 63, materialistic view of, 
Co! dualistic view of. 61, knowl- 
edge of, assumed, 62, 63, Relief m 

minds. 65. belief m material world, 
65, as substance, 65, agree™f 

of mmds the final test of, 77, ob- 
lectite, summary of belief m, , 

80, as mental and plural, , an 
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agreement, G8, 69; nor clearness, 
69; nor intensity, 70; nor spatial 
quality, 70; nor immediacy, 70; 
nor touch, 70, 71; nor feeling, 71, 
72; nor causal relations, 72; nor 
activity, 73, 76; result of Berke- 
ley’s criticism is solipsism, 80, 81; 
inconceivable, 82; untenable, 126.- 

Reason, life of, a mere romance 
(Santayana), 140. 

Reasoning, 410, 411. 

Reflex action, distinction between 
purposive activity and (McDou- 
gall), 261. 

Reflex movements, instinct as, 249; 
may be either mechanism or pur- 
pose (McDougall), 261, 262. 

Regeneration, defined, 234; a prop- | 
erty of some inorganic matter 
(J. S. Huxley), 234, 235; examples 
of organic, 235 ff.; mechanical «- 
planation of (Loeb), 236-238; hor- 
mones, 237, 239; as unique power 
of organism (Wilson), 238; as non- 
mechanical (Driesch), 238, 239. 
Regress, infinite, not always perni- 
cious, 08; example of the map of 
England, 98; and consciousness, 
99. 

Rehmke, Johannes, 21, 34. 

Relational thought implies pernicious 
infinite regress (Bradley), 84, 86; 
and reality (Royce), 97, 98. 
Relations, external and internal. 

Sec Plurality of external relations. 
Relativity, described, 114, 115; forces 
re\ision of physical concepts, 115 
ff.; Eddington quoted on meaning 
of, 132-137. And see Alexander, 
Eddington, Einstein, lYlutcliead. 
Religion, and science, 4; must be 
reconciled wtli scIcncc.’C; and tlic 
World War, 7. 

Robertson, J. M., 311, 312. 

Robinson, Arthur, definition of psy- 
chology, 24, 

Roman Catliolic Church, attitude 
toward eugenics, 323; and the in- 
fluencc of environment tiirougb 
eilucalion, 825. 


Romanes, George, J., on natural se- 
lection, 333; mentioned, 207, SSI. 

Royce, Josiah, quoted on independ- 
ent reality, 67; his method of 
escape from solipsism, 82; on doc- 
trine of physical realism, 84; on the 
absolute, 85, 86, 00; on reality as 
mental, 86, 390; his reality of 
many minds, 90; quoted on the 
consciousness of nature, 148, 149; 
mentioned, 91, 95, 96, 142, 345, 
360, 372, 378, 393. 

Russell, Bertrand, quoted on the 

I philosophic basis of science, 28, 

I 29; on subjective and objective, 
quoted by Eddington, 133; men- 
tioned, 58, 97, 107 n. 

Rutherford, Sir E., quoted on com- 
position of atoms, 34; on effect of 
radio-activity, 189; on evolution of 
elements, 103-195. 

Sagacity, as creator of novelty, inde- 
terminate instinctive striving gov- 
erned by, 374. 

Santayana, George, his Sense qf 
Beauty quoted by James, 72; on 
Royce, 90; his Scepticism on Ani- 
mal Faith, quoted, 189, 140; his 
opinions criticized, 140, 141; men- 
tioned, 65, 86, 65, 884. 

Scepticism, the result of reflection 
(Santayana), 139. 

Schaeffer, Asa, A., on smeeboid move- 
ments, 242, 243. 

Science, essentially mechanistic, 4; 
sources of its wide auUiority, 4; 
effect of its lack of ideals, 4; truth 
and value of, as opposed to mecha- 
nistic interpretation of, C; based on 
philosophy, 20, 21, 28; and phi- 
losophy, have the same aim, SO, 31; 
orthodox conception of, 37; meta- 
physics of, 60 ff.; and knowledge, 
02, 03; not a unified whole, 177; 
c\olution the chief generalization 
of, 177, 178; materialist concep- 
tion of, SCO; danger of general in- 
ferences from, 385, 380; gives 
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some measure of truth, 386; and 
philosophy, 386, 387 ; general con- 
clusions from study of, 387-392; 
laws of, only probable, 388; must 
include mental phenomena, 388; 
general fact of evolution univer- 
sally accepted by, 389; identity of 
processes in organic and inorganic 
world, 389, 390; summary of con- 
clusions drawn from fact of, 392, 
895; laws of, are purposes which 
have become habit, 394; immor- 
tality and, 403; necessity for revi- 
sion of concepts of, 408, 409; 
ideals of conduct founded on, 412. 
Scott, D. H., 273. 

Segregation, law of, 280, 281. 

Semon, on memory and heredity, 
292; on inheritance of acquired 
characters, 300. 

Sense-awareness and knowledge of 
nature, 118, 119. 

Shapley, Harlow, his summary of we 
mechanistic account of evolution 
quoted, 348, 850. 

Sherrington, Sir C. S., on mechanism 
and purpose, 260; 230 n. 

Society, Pius XI quoted on causes of 
unrest in, 4, 5; morals and ideals I 
of as portrayed in modern novel^ 
6; underlying moral strengt 
of, indicated by World War, C, 

causes of lack of ideals of, 7; non- 

democratic, 10. 

Society, evolution of, diverse the- 
ories: Buckle (geographical con- 
daions), 351; Marx (economic 
institutions), 351; McDougall (m- 
slincU), 351; Keller (biological 
'arialions and climate), 852; 

(ideas of the absolute), 352; Gar- 
ble (leaders of men), 352, 35 , 
depends on laws of development 

of cliaraclcr. 353. 

for Mental Hygiene, 8-1. 

322. 

Soddy, Frederick, quoted on ncliYt> 
of atoms. 35; on effect of mdio- 
acli\'iiy, 188, 189; on evolution of 
riement% 195,100; menlioncd.lM* 


Solar heat, theories concerning source 
of, 182, 183: quantity of, 18 <• 
And see Badio-activity. 

Solar system, evolution begins 
teJLnof,179ff..e5ectot-i>- 
activity on duration of, 187 

Jity thaUt is^ (A- 

rhemus, Campbell), l„.’s 

Solipsism, the resd of 

8» the absolute as 
cape from, 8., 

escape from, 84, » Ale- 

Sm^hrough 

Dougall on methods of escape 
from, 875. 
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Taussig, F. W., on the influence of 
heredity and environment on man, 
314, 315, 316. 

Teleology, in evolution, 202 ff. 

Theory. See Philosophy. 

Thomson, Sir J. A., atom described 
by, 33, 34; on Driesch’s harmoni- 
ous-equipotential system, 240; on 
inheritance of acquired characters, 
300; on mutation, 303; quoted on 
Bateson, 340-342; mentioned, 118, 
222, 250, 260, 398. 

Time, and mind, relation of, 127, 128, 
129. And see Space-Time. 
Titchener, E. B., 21. 

Tomlinson, H. M., quoted, 3. 

Tower, experiments on acquired char- 
acters, 294, 295. 

Transformism, 343 ff, 

Tropisms, movements in lower organ- 
isms, 242, 248; as physico-cbem- 
ical, 243; Loeb quoted on, 243; in- 
stincts as, 245 ff. 

Truth, idea of, presupposes idea and 
object, 82, 91; means an object, 
83; mere correspondence of idea 
and object inadequate, 83; is ful- 
fillment of meaning by experience, 
83,84, 91; consists in inner mean-, 
ing of ideas, 91; experience the 
test of, 91, 92; inner consistency 
and, 92; must be adequate, 92, 93; 
standard of, not fixed, 93, 94; 
created by mental activity, 94; 
agreement of divers theories as to 
meaning of, 05; nco-realism and 
plurality of external relations 
(Perry), 95, 00; Bradley’s criti- 
cism of relations, 90; can be at- 
tained only by an absolute that 
transcends relations, 97; Boyce’s 
map of England, 97, 08, 99; and 
reality, 99, lOO; pragmatic test of, 
the ullimale one, 121, 122. 
Tsehermak, Gustav, 279. 

Twins, identical, Wilder on, 299, 
300. 

UniUxl Stales, opportunity of, de- 
pends on cliaraclcr of people, 3. 


Vaccination, Jenner’s invention of, 
as preventive of smallpox, 170, 
171. 

Variation, and evolution, 273. 

Verworn, Max, quoted on material- 
istic assumptions of behaviorism, 
26; his example of difiSculties of 
first cause, 52, 53, 51; on reality, 
60; on composition of protoplasm, 
206, 207; quoted on organism, 
221; cell-growth a mechanical 
process, 223; on metabolism (“Bi- 
ogen hypothesis”), 227, 228; on 
selective action of metabolism, 
229; on irritability, 242; on the 
mechanistic theory of movement, 
250; his genealogical tree of evolu- 
tion, 268, 269; on cytoplasm, 288; 
on the mechanical explanation of 
mutations, 301; on the influence of 
environment, 307, 309; his con- 
ception of evolution, 345; men- 
tioned, 36, 222, 336, 386. 

Virchow, Rudolf, 215. 

Vitamines, and metabolism, 230. 
Vries, Hugo de, theory of mutations, 
302; criticized byBateson,302; 279. 

Wallace, A. R., 331. 

Wallas, Graham, Human Nature in 
Poliitcs quoted on importance of 
study of character, 35; on impor- 
tance of social environment of man, 
810, 311. 

Ward, James, 21. 

Wasps, and the homing instinct, 254, 
255,256-259; 263. 

Water, importance of, in evolution of 
tlie earth, 200, 201. 

Watson, John B., defines psychology 
as the science of behavior, 22; 
denies existence of mental phenom- 
ena, 22; on the relations of mental 
and material states, 25; on deter- 
minism, 410; SG. 

Weismann, A., on inheritance of ac- 
quiree! characters, 294; 331. 

W’ells, H. G., Outline of History 
quoted on importance of study of 
character, 14. 
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Whitehead, A, N., quoted on physical 
concepts, 60; quoted on Einstein’s 
theory, 115 n.; his revision of 
physical concepts, 115-121; bifur- 
cation of nature to be avoided, 116, 
120; orthodox physics inadequate, 
116, 117; materialism inadequate, 
118; the mystery of nature, 118; 
the creative advance of nature, 
118, 126; knowledge of nature 
given in sense-awareness, 118, 119; 
nature independent of mind, 119; 
awareness of events in nature, 119, 
120; the test of nature as behavior, 
120; truth is pragmatic, 121; criti- 
cism of his theory, 121-126; nature 
as behavior leaves unsolved rela- 
tion of mechanism and purpose, 
121 ff.; nearly excludes purpose, 
123; knowledge impossible under 


his theory, 124, 125; bifurcation of 
nature breaks out in awareness of 
event, 125; general impression of 
his theory, 125 and n.; mentioned, 
95, 130, 142, 152, 158, 175, 404. 

Wilson, E. B., quoted, 222; on cell- 
growth, 224; on regeneration, 235, 
238; on cytoplasm, 288; on de- 

I velopment as mechanical, 291; on 
response to environment, 309; 
mentioned, 215, 342. 

Woodruff, C., 311. 

Woodruff, Jj. L., on the immortalitj’ 
of cells, 217; is the cell a physico- 
chemical system? 221. 

World War, the, 6, 7. 

Wundt, Wilhelm, 21. 

Wyandotte fowl, as examples of dif- 
ficulty of explaining hereditary de- 
sceut, SS8, 339. 



